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EXAMINATIONS IN MATHEMATICS, OTHER THAN. ' 
THOSE SET BY THE TEACHER FOR HIS OWN 
CLASSES. ' 


OENERAL REPORT.'* ‘ • 

* •. ' ♦ . ■ ’ '■ ■ ; 

The chairman of this committee, in submitting the reports of thfc , ’ 
several subcommittees, wishes to call attention' to certain general 
considerations, ‘ ! 

The proportion of school children and other students in the ; ij 
United States who are required to take ^examinations other than ^ 
those set by the teacher for his own classes is exceedingly sm&lL^ 
Except in New York State, where a considerable number of children 
in the elementary and secondary schools are accustomed to take 
examinations set by the State education department, almost the only 
examinations of the kind are those set by a small number of colleges 
and by the college entrance examinatioiuboard at the point of transi- 
tion from, the secondary school to, the college* v ^ ^ 

According to the report'of the United States Bureau -of Education ; 

there was in 1908 a total enrollment in educational institutions of -J 
thfc United States of about 19,000,000. About 1,000,1)00 were attend* 
ing public high schools and other "secondary Schools, about 300,000 
were attending colleges and universities {excluding professional de 1 ' 
partments and schools), and about 100,000 $ere attending law 
schools, medical schools, and other similar professional schools. 

According to the report of the Commissioner of Education there 
were in 1908 nearly TOO. so-called colleges and universities. The 
Carnegie Foundation for the Advancement 0 f Teaching had placed 
only 67 of these on its accepted list* Only 7 6f the 67 required that t [ 


all candidates for admission should take entrance examinations. Of 
tlfe institutions not on the accepted list of the Carnegie Foundation 
only 4, namely, Bryn Mawr College, Haverford <^llege, thje UpitedrV 
States Military Academy, and tlie United States Nay^ Academyi >;> 

int ' <^r ttan tho»e »H by tfr for bU owa-joliMM j - i* ■ 




■ . admission to college ft must be remembered that a very large |mpber 
i$£.; spread their ^examinations over several years, taking, for example, 
u"T. examination in algebra one year and an examination in geometry ‘ 
etpi Then, too^tjxe colleges timUadmit -students on 
- _ # the bases •# 'secondary scnoel ©es&yWfees f^aeWy mjuij^e candi-. 
^ l dates >ho sa^n. not- obtain such c^irtlfieRtes to- tokjtf admission examina- 

tions, In view of these considerations, it seems probable* that the 
|y; total number p£ candidates taking admission examinations in 1908 
was about 10,000. We m^y say, therefore, that in the year 1908, of 
900,000 children attending secondary schools outside of New Yofk 
S tate^ legs t}im IS pei^ent were required to tqjfee examinations other 
than those se&by the tocher for bis own classes. 

Ip Nety York State, on the other hand, examinations set by *the 
education department were used very extensively for the purpose of 
wrv candidates Sm admission to, the pnblio higfc schools and for 

ftv/ ’* to and graduation fmm such schools. In 1908 the number 

of candidates so examined was about 100,000. 

Notwithstanding the fact that only a very small proportion of the 
school children in the United States are examined for admission to 
college* college admission examinations constitute one of the most 
powerful influences bearing upon the work of the secondary schools. 

^ Teachers in the secondary schools in every part of the -United States 
,JV igte>gnkte to the examinations pet for admission to coMege a concrete 
Illustration otgenemBy accepted stondspls^ and institutions like the 
college entrance Oftatomation board are in constant receipt of com- 
S. munications, asking that, by means of the examinations, an attempt 
be made to influence the methods of teaching various subjects. . 

lit has been urged by eminent educators in the United States that 
the requirements for graduation from the secondary school and the re* 
.qtortai^nt^ for admission to the college should be niad® identical* 
If this- be a true educational principle* its application certainly can 
not/meaia that colleges should, be compelled to make their require- 
§|| : |j inform to sumd&rdp determined wholly fey the 
schools. And it seetos that it would be quite as unreason* 
able ils&t tfie secondary schools should be compelled to make their 
* -stfiid^^ to requirements estatd&he^- by |he. 'col-. , 

’ leges, wiAbut consideration of the conditions actually existing in the 
2££ schools. " .. & , , A . ii # . 
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many institutions had an effect which was only injiniric^ to the best 
educational interests. The abattoir was one in. ^MA the secondary 
school unable to m&k 8 fifhrir influence felt iftK&ssy appreciable 
degree. Each college felt free to act independently, net of .other 

colleges, but also of the secondary schools as a whole. 

When the college entafluce examination board w©g organized in 
1900 the principle pf coopomtion mas mad© ftusdsumentaL The bofi®4 
represents, net only- a eppperati^a efort on toe past of % large* nuinr 
ber of colleges apd writersitiee, but also w cooperation between toe 
colleges on the one hand and the secondary sAmh m the other tend* 
in respect to a matter of vita£ importono© to bofe. 

The college entrance esamimtio© booed? does, not claim the ragbb to 
formulate definitions of the luequiBemente fpj^ mkrission to college. 

It accepts definitions that have been drawn* up and recommended by 
representative bodies of experts, recognized. &a having' authority to 
speak fpr -tbfr subjects conceimeA The requirentetB adopted 11 by the, 
board possess the two important characteristics cf mriforsnaitiy and 
stability. They can be altered only when the desirability of a change 
has been approved by a properly representative body of teachers. 

Judged merely from the point of view of the oolleges, the ipost 
important result of the board’s operations has been the economy of 
time, money, and energy in the administration, of college-admission 
requirements. Formerly examinations for od&pssion to college were 
held only in the linger cities^ and it wits necessary for each of 
the more important colleges- to maintain its o>mk separate •system 
of examinations. 

The most important immediate benefit derived by the secondary 
schools from the operations of the college entrance examination board 
is the possibility of unity in class work. Not many years ago it was 
customary at some of the larger preparatory schools to divide the mem- 
bers of the highest classes into as' many different classes as there were 
colleges to which the students Were seeking admission* 

But perhaps the greatest and nmsfc fajvreachiik|; effect of ifeeexamii , 
riaf ions of the board will ultilrnately be the raising of the standards 
of work in the secondary schools. The standards set by the hoard are, 
Undoubtedly, higher than those set by most individual schools, The- 
board’s examinations call for a thorough knowledge of the subject 
in which it holds examinations and, as the influence of the board 
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^ SUBCOJWTfEE i. NATURE OF PROMOTION IN PWBMEN- 

v ^.TARY 1 SCHOOLS AND ADMISSION TO SECONDARY 
m>- SCHOOLS. 

Any fflpnsideic^tiosii of thq nature of promotions in mathernatics at 
once involves the question of examinations, for in practically no 
schools is a pupil’s fitness to pursue more advanced work determined 
* without some written examination, either formal or informal, given 
either by the class teacher or by some higher authority. Numerous 
questions arise, therefore, regarding the nature and extent of these 
examinations, sMoh as, by whom are they given, to what extent are 
they a factor in determining promotion, how valuable are they as a 
basis few* promotion, are teachers more particular about promotion in 
mathematics th&jtjto other school studies. 

and related questions seemed to constitute prosier lines of 
inquiry for this subcommittee. In order to secure evidence on these 
pointy and to gefcexpreesions of opinion from teachers and principals 
of various sections of this country, ,a questionnaire was prepared and 
sent to >the cities of over 5,000 inhabitants and to typical normal and 
private schools. The response to this questionnaire was very general, 
and replies to the number of 427 were received from all parts of the 
country. The answers disclosed facts as to current practice and gave 
judications of the trend of professional opinion. Below are given 
the questions asked in this questionnaire, with a summary of the 
replied grouped together as accurately as possible under a few 
general headings: 

Jidjh what grades are mathematics examinations or tests given? 

Second — _ .. 102 

Third 256 

fourth — ■ 394 

Fifth 409 

$. By whom ar^ the questions made outt 

Grade or critic teacher ^ 203 

Superintendent — 100 

^kclpal.,.....— 48 
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Sixth 423 

Seventh ....... 420 

Eighth 416 % 

Above eighth-— 129 


Tedchere and superintendent, or .superintendent - w. 220 

[y State of county authorities — ... - 22 

” ; . '8. How Often are examinations given? 
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' 4 . What are the main purposes of exahflnatlops? 

. Aid In determining promotion or giving marks — . — — — T 

To compel Review- — — - — ^ 

To help teacher lodge efficiency of her teaching r _— — — * r 181 

To teat knowledge or power of pupils— * 890 

Other reaeona given are briefly aa follows : 

(1) Encourages preparation, stimulates the worker, and prodB the lagy; 

( 2 ) To cultivate good habits of expression. ‘ 

( 8 ) As a whip to, make pupils work and to satisfy the teacher's deal re to see. 

; objective results. . > 

<4) To keep teachers on course of study and their pupils up to grade, and to 
spur children to better appreciation. 

( 6 ) To test efficiency of grade and to determine Individual needs. 

( 6 ) To insure quickness and* accuntfy In fluking and expression. 

(7) To teat power. to apply knowledgfe^^ 

( 8 ) For the enlightenment of perenta 

(9) Tp give superintendent a tmlform .comparison of the work In the -whole 

. system _ \ : ' 7 

(10) To accustom pupils to written work. 

(11) Urge pifpil to make critical preparation, and reach self-reliance. 

(12) To act as check upon recitation^, grades. 

(13) Protection of teacher. 

5. In your opinion. Is the use of mathematics examinations increasing or 
decreasing^ present? , 

Increasing 

Decreasing ---- ® 

W i Aft- . 

No change.: *** 

Don’t know ; — — < - — * 

Nature of examination Is changing. — — — — - UK 

0. Promotion may -be dependent solely upon examinations or partly upon 
examinations and partly upon class work, or solely upon class work. What 
seems to be the general practice of typical schools In yoqr vicinity? 

Solely upon examinations : 

Examinations and class work : ; 

UoAty or solely upon class work — — - 

Teachers' Impressions---- — — — — ^- 7 " ^ 

About one-third oh examinations and two-thirds class work—- — .——107 
7 . How efficacious are written examinations aa a means of determining the , 
fitness of a class to do the work of the next grade? . - 

Very helpful — ; ! — — r — ■ ----- 7 — ■ 

Slightly helpful . - --- ™ . 

Not relied upon alone-——--— — --- — — 17®: 

Teacher’s, opinion more valuable-.— — r — ^ fll 
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Depends, Upon character of examinations-; — — . — — . — 


" EXAI«HATK)*8<*W MATHKHATIOB, ' 

vi;.;. ,v-; -f:. - • - 

(6) fieentlves to fepplioation, Studyfaad punctuality. 

(f) Not entirely tactless, bnt asHS&o&a* any other single seheste. 

(8) Useless. ' 9 

(®){Xn some Instances it appears perfectly satisfactory i lau others it la ofevi- 

■-£*?; ouslyaMure. 

(10) Valuable, but chiefly ib a Supplementary way* 

(11) Unfair afi means of determining; fltnesa for promotion. 

8. Does mathematics in the elemehtary school differ from other , subject of 
curricniim, in ml goo& knowledge of the process and a reasonable 

degree of accuracy In manlpulalon are indispensable for promotion? ’is more 
b^;^en t^d^npl^e^esafnr promotion |n m&thematipa thaa in other sub- 
jects, and, if so, why? \ L 

Yes — — — — L 108 

NO — 1 — - 210 

More care than other subjects... 155 

No more care than other subjects ++JJ. * 210 

Mathematics more definite and easy to tesfc...™ ; ■ j$ 

Other opinions are as follows; > 

(1> The notion still prevails that roatliematlcs Is of preeminent worth. 

(2) "We do not mean to let mathematics dominate, but the peculiar dependence 
** of each successive step on the last step compels us either to make it 
too decisive or to reduce the work to a low pressure. In fact we prob- 
ably do a little of both. 

9. To What exteut are pupils denied promotion to next grade because of 
unsatisfactory work hi mathematics alone? 

Very rarely or never _ _ „ 225 

m .., ... .^.Z.ZZ 85 

On same basis as other fundamentals _ 107 

Promotion based upon average knowledge and power 7 35 

Other opinions ate ms follows : * 

(?) Probrtblyj fifetlg more pupils than any other. 

(2) Pupils Whose work' In mathematics alone Is unsatisfactory are promoted 
conditionally. 

TO, Do yon believe that there is an increasing desire for u standardised " 
tests, 1. e. f tests In the essentials of mathematics that have been given to 
tfiotjgb pupils In representative systems to enable anyone to And out where 
hi# pupti* stand in the essentials aw compared with the pnplls of home of the 
b«£t system Ah the Upflted SfefcesT 

Yes --v— . 289 

No — — r.- — - — 92 

3w desirable^.. 03 

Ptjtft know -I—-. 1 56 

Desirable _ J _j. 73 

; a>. ... z,. •• _ ; * ; $ 

• QENERAJr CONCLUSIONS,, ; ^ vM ... 

ibte Wncond or some of the«f tjaestlon*, doe to tbeir geoeraf 
it tmpoMtbty todta* coneltmtorirftot have enm tei hai aecttiiy. 
may venture the following;' ‘ ' 

(^Written ewmlnatfons At phi* kind at another ae® given Hi About «lof 
to elementary ncbodte of the United State* la a cotoaicferable twmbe? of 
are given aa atfy «a toe mmt grade, bnt Ot 
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SXAMl NATIpK 8 FOE PROMOflON. 

corrrat'PtartiCe seems la be tar them to begin *1* the fourth gmrte nwl'coo- 
tlnue throng the eighth. 

(2^ «eais Jb Jjeno regular time for giving .examination* In States 

such as New Tork, wh&rfc there is a strong centralized State system, the -an- 
nual examination, set by'the-fitate anthoritles Is the controlling factor In de- 
. teimlnliig' the fitness otjhe pupils to enter the secondary school. 

(3) Tttere is' np regular custom that' determines who shall make the quea- 
tftos of the examination^ although i§ a large number of schools the exarni- 

“nations, are framed by‘ Uie supervialag .piiaeipal and the superintendent in co- 
operation with, the classroom teacher. In nearly as large a number they are 
made bjrfchq £frade or erU4at®*|c£mr alon©. 

(4) A study oT the answer* to^aesfetan 4 of the questionnaire shows that a 

wide variation *ot opinion exists among teachers as to the purpose of giving 
examination* A fiBhjbrlfcy any that Huey ss©e u to test £he knowledge and power 
of the pupils,” but this is a ^ague phrase and may espsvsss a wide rang© of 
meanings. Back of most of the answers given there seems to he the idea that 
It Is very desirable to review carefully the Instruction of the classroom and to 
give the pUpllS an opportunity to show independently what grasp of the sub- 
ject they ha ve> obtained. ■ A ' J 

(5) The ©so of examinations at Otoe drief basls-te prorndtion E&£apparently 
decreasing, and the present tendency seems to place more •emphaslaJtpon class 
work than upon the formal examination. Teachers find examlwjjjbna more 
or less helpful In determining a pupil’s fitness for promotion, but at the same 

' time realize that they are often misleading. 

(6) The definite and exact nature of mathematics makes it more easy than 

In other subjects to measure the results obtained from instruction; conse- 
qnently many teachers trad to be more ca refill regarding fitness for promo- 
tion In mathematics buti; In only a few cases are pupils denied promotion 
account of failure in mathematics alone. i 

(7) There seems to be a pronounced desire throughout the country for stand- 
ardized tests In mathematics, that Is, tests which wHl rabble teachers to meas- 
ure fairly accurately the efficiency of their instruction and to know whether 
their pupils ore- as proficient as those in other localises. 

This subcommittee believes thtffc -the tendencies m country es 



indicated above are along sound lines. Examinations in mathematics 
as a means of determining fitness for promotion are invaluable, but 
sljpuld not be a controlling fadfcer to the extent of ndt gi^^wg due 
vplue to fee excellence of daily class work. Sufch examinations t 
^ should measure not 6nly fee extant to which v pupfls bvm mastered 
the regular woA of the course of study, but also their ability to apply 
i their knowledge to new situations, The great need -of the fqtiair© 
is to develop standards by which sdheMs my measure fairly -refedijy 
fee resists of $h<$r work. This cM be fidne only after tauch expert* i 
mentation and carqfW study. We neeS to toow more pearly what 
; Wthe essejitiak of ft conrse^strtfy, tod todevise irWB and msam 

r of ^fenpoinuig ^etfcprajnr^Hhave nj«rit*rtd ttoae esseptiaH wffi- 
i cienUy well. to' twfo ltom ewasensus a* 

*• ' to- what \ii a. propel- ma^ery of th$ subject mat*# pi the ctirrieaium. 

A Standard may be' set so hito’ffoat much educational waste will 
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an adequate retom .in practical efficiency. We have at present no 
reasonable standards that are accepted by a majority of teachers. 
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Many edncators feel that this should be the next step forward. 
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subcommittee 3. entrance to college by college 

EXAMINATIONS. 

THE RISE OP THE AMERICAN COLbEQE ENTRANCE EXAMINATIONS 
IN MATHEMATICS. 

The practice of. examining candidates for entrance into college in 
mathematics seems to have arisen about the beginning of the nine- 
teenth century, although 150 years before that time candidates for 
idmissioipi to Ilarvard were required to show proficiency ill Latin, 
jtt was not until 1802, on the contrary, that mathematics was required 
ofalL At fth&k time the standard for admission was raised* and a 
Knowledge of arithmetic, including the rule of three, was demanded 
at Harvard. Bowdoin at the same time required the fundamentals 
of arithmetic. The University of North Carolina called for arithme- 
tic as early as 1795, and Princeton in 1819. By 1825 entrance 
requirements had become somewhat more systematized. A little 
algebra was added to Harvard program in 1819, and in 1826 the 
applicant was required to know algebra through simple equations 
including arithmetical and geometrical progression. The standard 
in arithmetic was quite high, involving much of which the youth of 
-the present day are entirely ignorant: Vulgar and decimal fractions; 
proportion, compound and simple; single and double fellowship; 
alligation, medial and alternate, etc. This requirement seems to have 
been somewhat in advance of what prevailed elsewhere. Yale and 
the University of Vermont called for afitlunetic only. Arithmetic 
j(soj0ist}tuto4 the Sole mathematical demand ofgthe University p t Penn- 
1833. In 1826 the visitors to the United States Military 
Academy at West Point reported to* Congress that the requirements 
for admission were low. The University of Virginia has never had 
jgpfetace examinations. 

$>y considerable progress h$d been made in levejipg up the 
fit&pdard $Qf admission. Harvard still led in being the only college 
geometry, jljthough at If estern Reserve |t was stAted that 
^Itppwle&o algetafft j|ad .geonetsy , wss ^risftble, tbongh hoi 
ludispeusablh- On the other han$ Hify^d had fallen into ! toe 
. highly objectionalblo- habit of examining inpLin subjects, j>ut in.nsr- 

tome TV,^o r4<n A ^12.' 
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began promptly at 6 a, m. Yale requiredy besides arithmetic, algebra 
to quadratics; Columbia called for arithmetic through cubeteoot and 
algebra through simple equations, substantially the" same’ as was 
demanded by Princeton and the universities of Pennsylvania, North 
Carolina, and South Carolina. The University of Vermont more 
modestly asked for a knowledge of common arithmetic and the ele- 
ments of algebra, while Oherlin held no examinations, but demanded 
n six-months’ period of probationary residence. It is interesting that 
the only instance found of a college demanding a Jmowledge of quad- . 
ratio equations at this date was the University of Waterville, Me., 
which required a knowledge of the doctrine of powers and roots 
sufficient for the solution of equations. * It would be interesting to 
know if these were quadratic equations pure or affected. 

The process of raising the mathematical standard for admission 
continued through the years 1850-1875. In the last-named year 
Harvard mentions the metric system as a part of required arithmetic, 
and, what i^ of much more significance, announces that tables will be . 
supplied for those problems which involve logarithms.- The algebra 
requirement had been extended to include quadratics, and in geom- 
etry the first 13 chapters of Peirce’s book— i. e., all plane geometry 
but maxima and minima— are assigned. The geometry requirement 
at Yale was somewhat less, being Euclid, Books I and II, or Legendre 
I, III, and IV. Arithmetic was also called for, and Loomis’s Algebra 
to logarithms. Substantially the same demands were made by Co- 
lumbia, the University of Pennsylvania, and Amherst, while Oberlin 
had discarded the probationary' half year, and called for Olney’s 
Algebra and plane geometry. The academic department of Princeton 
made a lesser requirement in geometry, only Euclid, Book I, or an 
equivalent, but in the school of science plane and solid geometry were 
needed. Cornell and the University of Vermont required arithmetic 
and algebra through quadratics only. * • 

The changes in the preceding 26-year periods were quite eclipsed 
by those 'which took place between 1875 and iW. The requirement 
of arithmetic was abolished in most places before the end of the 
century. At Harvard, in l&OO, algebra through quadratics and plane 
geometry were required of all candidates; advanced algebra, solid 
geometry, and trigonometry were optional advanced subjects, and 
ap option ip analytic geometry had been but recently discontinued 
■ for la4 of jgupife, propel prepared. At ’fale elementary algebra 
fell int%two- paiit0 f 4he line of dfrisionjbeitlg before^juadrdtic eqfitar 
was bisected, the secoirtd pari -including prqbr . 
lfiins in ^mensuration, metri&fl^etem,; knd logarithm®. For the Shefc 
ffeld Scientific School, trigonometry* solid, geometry, and advanced 
algebra weep ^uisjte to fldipissiqas.’ , Amherst and iQbrpell lja4 about " ' . 
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Jaiter trigonometry included the right spherical triangle. The same 
f£ . *e»»uiii»tion8 were required mi Columbia, the University ofPennsyb 
v»nia,>and Princeton. Columbia, however, had no options, while the 
i latter ted omitted the option in advanced algebra. The Princeton 
school •of science continued to demand arithmetic, bnt made weight 
at the other «nd by demanding both plane and solid geometry. While 
there -wie many minor daferendee in the requirements of the various 
colleges vtaabag dhia period, there was a marked desire to unify the 
- requirements; and that some progress was made to this end is. indi- 
cated by the fact that a portion of, the statement of the entrance 
requirement in mathematics in the catalogues of Yale, and Princeton 
was life© am© verbatim for a few years before 1000. 

To sum'sijvdhe period from 1800-1826 was characterised by the 
' general introduction of mathematical, L e., arithmetical, examina- 
tions for entrance. Between 1836 and 1850 algebra was brought for- 
ward^ and a feint rumor of geometry might be noticed. Between 
1880 and 1875 edgebre twos moved ahead through quadratic equations, 
and geometry firmly established. The years 1876-1900 saw the abo- 
lition of the requirement of arithmetic and the establishment of 
optional examinations in subjects of a more advanced grade. It is 
on thp whole remarkable that, in a century when the interchange of 
views upon academic subjects was much more difficult than at present, 
the mathematical requirements for admission neyer differed Very 
greatly ; no one milage having an unchallenged lead, but all progress- 
ing steadily together in the direction of improvement and progress.- 

PRESENT CONDITIONS. 

In recent years am elaborate system of entranoe to college by school 
* certificates has developed, and there are at present three well differ- 
entiated entrance methods used in the United States. The one re- 
quiring an examination in all subjects for admission either by the 
college dr by the' college entrance examination board; the second 
admitting almost entirely by school certificates; arid the third- a 
eomMnatfon of the two other methods, some students being examined 
fey lb© college and others admitted on school certificate. Examples of 
radteges f<«r men adhering to the first method are Harvard, Yale, 
ftipceton, Columbia, West Point, Amjapolis, Haverford, ahd the 
Massachusetts institute of" Technology. Most of the State Univer- 
sities of I he West use she second method, that of admitting almost 
entirely by wtohool^fj^ificate. The heads 4 $ twp-jof these universities-;" 
_ recently authorized the statement that th^ hqlivM that>t^fc^$bb4 
. is perfectly satisfactmy to all who have had to de with 
and tfeat'they know'bf -ao serious movement for a change. ^ / 
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THE ARGUMENT FOR 
EXAMINATIONS AS Pi 
PRINCIPAL, \ 


RETENTION OF THE COLLEGE ENTRANCE 
ESENTED BY AN EXPERIENCED SCHOOL 


In judging of th^ value of any method of admission to college two aspects 
must be examined: First, how does it fulfill its primary purpose, namely, to 
pick out from the mass of applicants those fit to pursue college courses; andi 
secondly, what are Us effects upon the methods of the secondary schools. 

It will be admitted that all methods have their unavoidable limitations and 
fulfill their purpose imperfectly. This is proved by the large number of unfit 
students dropped by colleges of all types at the end of the first quarter. 
Against the examination system it Is urged that a single paper give# the 
examiner too slender a foundation for judging of a student’s knowledge and 
capacities, even if it reflected them truly; that this latter Is often not the case, 
because students work under emotionally highly disturbing conditions which 
handicap the habitually careful but nervous student and favor the one who 
has been In the habit of taking chances; that there are cram methods of 
preparing for examinations, by which a superficial gloss may be Imparted which 
will outlast an admission examination but not the test of actual work. Never- 
theless every teacher of considerable experience will be ready to testify that 
undeserved failures are very rare, less so than undeserved success, which Is as 
it ought to be. and that as a whole, the examinations represent the deserts of 
the students very fairly. 1 

The second aspect of the subject, the effect upon the methods of the secondary 
schools, is in the opinion of many the more Important The consciousness that 
st the end of the year the student*® knowledge and his ability to apply It will 
be tested by some one who will Judge by results only, stimulates In the highest 
degree the teacher*s thoughtfulness. The student must not only have known 
his subject some time, but he must have ready command of the whole of it 
He must also be trained to clear, neat^and concise presentation, and he must 
have had frequent opportunities to deal with problems that lie outside his 
dally prepared work and call for the exercise of independent judgment Neglect 
a# any of these points will surely lead to disappointing results In the admission 
^^^examlnatlon. 

It is quite true that these are the alms of all good teaching, everywhere; but 
under no system are the. rewords for good work so prompt and the i)enaltles tfbr 
perfunctory teaching so swift as under the examination' system. The high de- 
gree of stimulation this system gives to thoroughness Is its principal recom- 
mendation, and In this respect It Is thought tp be much superior to the certificate 
system. And It appeals to the stronger students, A teacher In nt prominent 
school states that the weaker students gravitate toward the certificate colleges, 
which bear, rightly or wrongly, among studeuts very generally the reputation 
of being easy. As far as the public high schools are concerned there Is every 
reason why It should be so. Wherever there are State universities, public ppin- 
lon cohslders graduation from the high school as equivalent to an entrance 
certificate for the university, and while the grade required for graduation must 
of necessity J>e Such thfit a jaunty of the jstudeRts can reach It without sertotpu 
difficulty, every teacherJm&wa as a matter of fijct only a fraction: of ibjt 
majority la fit for mo» wort Though sonSe schools hare att«»»**«a 

to set qp one grade for gradun^dh and another grade for a college cej 
this distinction has psdvei impracfldabje; and so. why should a stujlentc) 
greater Inconvenience, 4$ fcbe less wtU apparently lpnd Jdm In |he saift^ pta<%? 

those who favor pie l examination, system 

daMnn «st*irkfV mnhjnla fratllh find 
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adapted to furnish the college a constituency of reasonably homogeneous prep- 
oration and that therefore its. preservation is desirable* 

The introduction of the certificate system means the abolishing of the exanv 
InOtlona The former is the only system in existence west of the Alleghenies, 
The examination system Is In use onty In about half a docen of the eastern 
colleges, although some of these are the oldest and among the strongest univer- 
sities in the country, Like the system of admission by examinations the other 
one has Its tfharacterlstlc strong points, and Its equally characteristic weak- 
nesses, Let us examine both. 

The certificate system, as President Angell, who was virtually its creator, has 
said. Is a conscious adaptation to American conditions of the German system. 
In Germany a student who has graduated from the gymnasium passes l|>so facto 
Into the university. But In Germany the gymnasium is a State institution ; char- 
acter,‘time, and extent of its course of study are minutely and carefully elab- 
orated 8nd prescribed, and the carrying out of this plan Is sujjervlsed by the 
same authority that controls the university. The articulation Is complete, and 
yet the certificate of maturity is given only after the passing of a severe exam- 
ination. This examination, it la true, is given by the teachers themselves ; but 
It haywevionsly to be laid before the supervising authorities, who may order 
any Singes they see fit to pjake, or may reject the paper altogether, and set 
oW of their own. 

Here In the United States conditions are very different and the differences 
are such as greatly to weaken the value of the system. In at least one State 
the school law prescribes the modus opemndl of the formation of high schools 
and provides for their support, but beyond this it does not go. There Is not a 
word as to subjects, or methods, pr extent of study. Every bl$b school Is a 
law unto Itself; everything Is left to the school district and to the school 
directors. High schools may be large or small, weak or strung; the teachers 
well paid or poorly paid; they may know their business or not And what 
thqa may he Ik, and a hlgh-school certificate of graduation may have all de- 
grees of value. Just how much It Is worth no one can tell, unless he knows the 
school that Issues It And what has been said of this one State Is largely true 
of the others. 

Inspection of schools by the universities, and lists of approved schools, pre- 
paratory departments attached to some of the colleges, are Intended to remedy 
some of the disadvantages resulting from the almost total lnck of regulation by 
the State; but especially in the younger States, but In some of the older ones 
too, the articulation is very loose, and the colleges are much handicapped by 
the heterogeneousness of the student material they get 

Of course In the larger cities (and they are rapidly multiplying) the means, 
the will, and the Intelligence are at hand for the building up of high schools of 
high rank, and It Is In the relations of those'Wlth the colleges that the certificate 
system appears at Its best The following advantages are claimed for it: 

It allows of <i natural arrangement of courses of studies, which the examina- 
tion system sometimes disturbs, on account of the necessity of having all snb- 
ject^ reasonably fresh at the time of the examinations. Jt enables a school to 
distribute the woffc evenly, without congestion at any point; It finally ajlqws 
the studemfrto itep from one Institution into the nerve-racking 

trial pn ritamlnatloo*. purely on hl^me£it< as ascertained and set forth by 
tft# mao wbto knows lam best— his teacher. Theatre great advantages, and 
if they were unqualifiedly tn(p would constitute Jpf. almost overwhelming argu- 
ment in the# favoY. BUt, beeidfc what has already been said, there are setae 
wrioue-modifylB* fa^t* to be conddereit ' 
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While the examination papers Issued by the colleges that admit by that 
method constitute an authoritative commentary on the real meaning of tbo 
definitions of the college standards as set forth in the college requirements, 
such a criterion Is lacking In the ease of the certificate colleges; hence there Is 
a certain vagueness on this point 

Inspection of the achools is good aa far as It’ goes. But to he really effective - 
It should be much more frequent and searching than It Is. It la true that the 
performance of the student after entrance la the best criterion pf the character 
of the Instruction given at the school, but It takes a number of students and 
several years to reach a safe conclusion, and by that time the school may, 
through change In direction and change of teachers, have totally changed. 

Finally, and this Is probably Its weakest point, it puts the burden of re- 
siKHLslhllity upon the shoulders least able to bear lb The principal of the 
school may himself have an Imperfect or low Ideal of what constitutes good 
work, or he may have the feeling of Insecurity of tenure strong enough to 
make him unwilling to refuse a certificate In certain cases, and quite willing 
to shift the burden to backs stronger than his own. 

Whether the preponderance of advantages or disadvantages lies on the one 
or the other side, or whether what Is true now will continue to J>e true In the 
future, It is difficult to decide The certificate method, If sufficiently safe- 
guarded, would no doubt be the Ideal method; but as long as fbe defects of 
organisation of the high schools are as glaring as they are at present It seems 
to many thi)t the examination method offers the better guaranties for the 
fulfillment of the purposes of Jilgher education. 

RECOMMENDATIONS AS TO DBSIRABLE IMPROVEMENTS IN 
PREPAR1NQ FOR THESE EXAMINATIONS. 

As the examination for college admission rests on the methods 
pursued in the schools, some criticisms and recommendations as to 
the teaching of mathematics in the schools seem to be in place in this 
report. 

Algebra is usually begun in the first year of the high school with- 
out any previous preparation for the us© of literal instead of numer- 
ical expressions. The opportunity to prepare for this transition in 
the grammar schools in connection with arithmetic is ordinarily 
neglected. The massing of definitions in algebra in the beginning 
of the textbooks is confusing; because of the severely technical lan- 
guage, the definitions are frequently misunderstood and speedily 
forgotten. This gives a fundamental unsoundness which perseveres. 
Our textbooks and teachers do not display sufficient skill in grouping 
the work in each topic; the advance from simple to excessively and 
needlessly complex examples is too sudden; difficulties introduced 
merely as difficulties are Useless, tn the practice of ify© schools 50 
per cent bf the pupils forfeit the benefit of this elementary training 
because in thesd complex Samples a single error, vitiates ft© entire 
result. The matter of problems is inadequately explained; ptjjiils 
frequently do not understand that in attacking problems they are 
called ttpon to translate conditions from the English language into 
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algebra language. Many more problefos should be analyzed through 
and with the pupils, and a method of analysis should be developed 
The-subject of factoring is poorly, taught Tha presentation of 
* factoring under 8 or 10 different eases is misleading to the pupils. 

¥ They do not study intensively the quantity that is to be factored, 
'but endeavor to guess under what case it is to be rubricated; this 
is the cause of much trouble. 'There should be more interpretation of 
the relations found in an algebraic expression; then the method of 
factor, g will reveal itself naturally to the pupil. 

Makers of textbooks forget the immaturity of the pupils and 
their previous meager mental outfit, and the language of the textbook 
is frequently lacking in concreteness. In the attempt to compass the 
whole of the elementary algebra in one year/as undertaken by most 
schools, the advance from absolute ignorance of the subject to the 
intricacies of radicals and equations of the second degree is too rapid 
to promote^gehuine understanding of the subject matter at this age; 
it is as though a beginner in Latin were expected in one year to 
advance from an elementary study of Latin forms to an intelligent 
grasp of Cicero. The advance should be more deliberate, and at least 
t Wo years, with about three recitations ppr week, be devoted to -the 
subject; the pupil needs time to digest The failures in algebra at ex- 
amination and the lack of grasp shown in*the first college year are 
frequently traceable to this cause. There should be far more teaching 
in the class, where the teacher should develop every new subject fully 
before assigning any part of it for home work. It is wasteful, and 
even absurd, to let pupils drift without suggestion from the teacher. 
Home work in the earlier stages of the high school should confirm and 
reenforce insight gained in the class. Even the errors perpetrated in 
class may, if immediately traced to their origin, prove a valuable 
help to knowledge. Such class teaching is far more stimulating to 
the entire student body than the present system. 

Again, our algebra should contain a greater wealth of examples"* 
and of problems of moderate difficulty, and these should more fre- 
quently refer to conditions in which they actually present themselves 
to pupils in practical life; that is, by real problems. All mechanical 
memorizing of rules should be discouraged. The definitions of the 
textbook should be emphasized as the best and most serviceable ex- 
pression of algebraic, facts and principles, but the pupils’ attempts 
to formulate definitions should not be discouraged; they may be 

.. guideClo^^ura^. . 

' * Geometry ^ The lade of all constructional, and mensurationalwork 

to. the earlier school years is a serious drawback ; many geometric 
relations ought to be recognized in the grammar-school period. ' If 
etry in the high school does not precede algebra, it should at 
he carried on part passu. 1 , :> V 

■ #4 v . - , '■ : i .v ■ , J 
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[ The nature of demonstrational geometry as an exercise in logic is 
not made sufficiehtly explicit by texts and teachers. The inassing 
of definitions at the beginning of the geometry textbooks, when many 
of these definitions refer to figures that do not oome up for considera- 
tion until many months have passed, is bad teaching. The progress 
in demonstration should ut first be very deliberate. Unconventional 
questioning by the teacher should bring out what the crucial or pivotal 
point in every demonstration ia There should be variation of the 
form in which propositions are brought before pupils. Sometimes, 
instead of the formal language of the theorem, a drawing of the 
! figure and the algebraic expressioi^of relations should be given, 
together with the crucial point, leaving the pupil to find expression 
for the hypothesis and the conclusion. 

Many iwlieve that plane geometry also should be spread over two 
, years; the system of crowding the plane geometry into one year makes 
the advance too rapid and discourages the pupils. Three years’ of 
five periods per week for the joint study of algebra and plane geom- 
etry seem best, the teacher determining according to needs the sub- 
[ ject to which two and three hours respectively should be given in each ~ 
year. Practical applications of theorems in geometry should be 
at first quite simple. Some of them should follow immediately the 
propositions which entered into their solution. Another set, not too 
difficult, should be massed promiscuously at the end of each book of 
geometry, and at the close of the volume. AH possible use should 
he made of illustrative material, and the pupils encouraged to make-' 
4 occasional models in illustration of principles. Invite students to in- 
vent demonstration ; even faulty procedure may be turned to good 
account Break up the belief that there is only one sequence of 
propositions; more often even than in algebra does cooperative class 
work seem the best means to secure intelligent appreciation of topics. 
The work is slower, but surer. Whilst exceptional pupils may gain 
satisfaction from unaided pondering over elementary mathematics, 
the majority of secondary pupils under such a system grope in the 
dark and lose the valuable stimulus that carefully guided advance 
furnishes. 

RECOMMENDATIONS AS TO IMPROVEMENTS IN SETTING 
THESE EXAMINATION PAPERS. - 

Our college-entrance examinations have emphafii&d, by the test 
they pjysent, the kjnd of work which has rendered the elemeptary 
mathematics difficult and UBettractiva If the object of the examh 
nations is to determinejcapacity and power, then the questions to be 



a P*ffomance which ma^'be uncottve^tioimal in language |>o& which 
i reveals genuine gifasp of A» Amdameftta! propositions. This i-etom- 
meiidaftion would theBe&w culminate in this: That the examination 
t t Z papers should present a toiler number of questions, but that in these 
questions matters of undue complexity should be altogether avoided. 
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,, t SPECIMEN EXAMINATION. € 

[jy In order that the nature of the entrance examinations to American 
-ppUege^ may be the better understood, the following specimen papers 
®pp®od6dj wiith the name of the colleges whele they were set: 

HARVARD. 

(a) jPj*B 0 Qeometry. 

(ON* HOtJB AND A HALT.) 

right mangles have the hypotenuse and a Bide of one 
respectively e<|ufll to the hypotenuse and a side of the other, the triangles are 
^ * 

■* Draw a square ABGD. On the diagonal AO take the point B so that AE= 
drflW thr0l,gil E a llne perpendicular to AE cutting BC Jn IV Prove 

BF=FK=EO , * 

I# ■ -K ? * r6V * nmt an ttn ^ e formed two chords of a cli :le intei^fecting each f 
otherWthltt the- circumference te measured, by one^half the sum of the arcs 
intvS^pted by ItB sides and by the sides of its vertical angla 
$£- > points, A, 3 , 0, J>, B on the ctemm?er®nce off a circieOu the order 

gipesi* the middle pohat off the arc ABO be F, atad the middle £olnt of the 
m : &m> he o. Let tjie chord Jjft} cut the chord AC in H and the chord AD 
^ * n - I^rove that AH is equal to AK. 

'0 , J^OU^ point* B and Van Med onlj to Indicate tbe area in wblcb the point. F 

%i *• GWen ft with the side 8 Inches Ion*. Find the locus of a point P 

i *u?b thaft me distance from P to the nearest point of the perimeter of the 
gqmu&re » 1 inch. Describe the locus accurately, ” . . 

the middle points of t)*e sides 
here shown. 


gqmj&re w 1 inch. Describe the locus accurately, 
K&* I^MicIrcJes ore drawn wjtb thelf centers at 
f*? forming a dgureae bet 

IpiV 

| ** ' t\. . * 

f'-.-V’-'d < ■ ^'SjirzkJ- *kt W*. -* 
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triangle* ABP, AOQ,, BOB,, are constructed; the first two are extwtot' to 'ti 
giren trlangfc, white B la on the aame Blde hf BCas A. Prove that APBQ ll.il? 
rhombus. 1 ‘ /■’■ ■'_ * .'.- 7 ,> ’ * I • 

Logirttluu tod THfMMWtry, 

1. The length of a aide of a regular pentagon Is 6 feet Find the length of a 
diagonal. 

2. A street slopes upward at an angle of 7* 12'. At the foot of the street an 
arc light hangs at a height of 18 feet above the pavement How far from the.7A'jj» 
light Is a point up the street at which Its rays meet the pavement at an anglei of & 

B. The logarithm of 10 to the base 0 is 1.0480. Find without the^se of febtee ^ 
the logarithm of 270 to the same base. V^vjl 

.4. Prove that , . ^ V^' 1 70|S 

sin ( 46°+. cos (.45°+ 


’ 


- coax. 
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5* From one corner of a cube lines are draW In two of Its fecea' ipnbiy»g^^ 
angles of 80° and 40° respectively wlth the eom&onedgC. • Find tbe angle 
between these two Hnes. : ;; ; ; ■ 

(b) BtemtnUry Algebra. 

1. Find fci) the least common multiple and (0) the greatest common divisor 

of • ' . 

(a^o*) (jf*+o , > (sH-mp+o 1 ) (8®— o) ; 3**+2a*— a*. 

2. Solve the equation - 

3. Compute the larger of the two roots of the equation 

<**=0.100— 0.200* 

correct to three significant figures. * 

4. Show that (o+h) 3 4 will not be equal to <*•+&• unless 




ob=2(a+6)* . 

(assuming that neither a nor 6 is aero.) 

6.. In a certain town, the tax ratie is 2 per cent on both real estate and per-: ; \7'3 
Aonal property; under a new flystem the tax rate would be 5 per cent <m real' 


estate, and nothing on personal property. 

whose property ‘.Is In real bstetei, ^ . 

the new system ; but if tl^ proportlon of his rweefete a^ his peisonal 


A certaln citizen, p per cent 

whose property; Is in real estate, would find h«. t|i bill in^^ byiwd ; und^|^ 

Mttfi f A anil K1 a rutrlsnrtn 1 « 




may * ctoas of 10 student* be seated eon- 


taining twelve seats* 

3* Evaluate the determinant 


4. Find the valtio of 
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numbers being written Id the scale of seven. Perform the Indicated innltl- 
’plicatlon and division in the scale of seven, then change the numbers to the 
^ ecaje of ten and verify your results 
5. One root of the equation 

; • ) X® 8 — 5 — 6=0, ? 

ail the other roots. 

? ? WWacJ tq three decimal places the negative root of the following equation. 


i 77 i-i ' T y 

tiW Somers method. 


YALE (SHEFFIELD SCIENTIFIC SCHOOL). 


j (i) Bt»m«nt«ry Algebra. 

/ 1* Solve each of the following equations by completing the square ; ; 

(a) &+2x*#ax+ba; (b) 2*-7Vs*fS«0j (c) 6^-6^— 5^4V6?^^T 

% Each qf two trains ran 200 miles. One rah 7 miles per hour fnwter than 
(he 6th^ and required one hour and 4ft minutes less time. Find the w speed Of 
each tjraln. Explain tie negative answer. 

8. Solve the equation 

0 . 

Verify your answer. 

4 Solve 1 he situultaueous equations 

if— 2 

Arrange the answers In correspOhdlbg pairs and Verify. 

JB. Simplify ehcb erf the following: 

; *v v *'r ' i " v 

- M m («#*»*»% 


(c); 




> ’t* . £; 




mm* . ) ■ • 

C b C 4+Jf 

Rj, > - v * ■ 

d 6 c & 

fev-'V • ■ , " 

a 6+x afar d 


o+a? 6 a d 







mp . cdmjsob awmMCE sxaminuionb. 
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(k> AdvaKf^A^n. 

1. 2DW&7 the graphs of the equations * 

(a) 1—2®—; 3^=0; (b) 8* +8^=0. 

Solve these equations and Indicate clearly the connection of the root* and 
graphs, ^ 

2. Transform 24*^2®° +&s-f*3— 0 Into an equation for which the first coeffi- 
cient la unity and the others integers. 

3. What simple relation exists between the roots of the equation (a) 

® , +3®+5— 0? (b) of the equation ® i 'f8® # +5=0? , ~ 

4. Show that the equation ®*+® , -8*-5=0 has three real root* And deter- 
mine the first figure of each. 

5. Calculate a negative root of the equation of 4 to two decimal places, 

0. A certain target Is divided Into 5 coneehtrlc rings. Each ring Is to be 
painted a different color. How many color schemes are possible with 8 colors 
of paint V 

YALB. 

PtoSa Gaomettry. 

1. Two right triangles aTe equal If the hypotenuse and h leg of one are equal 
respectively to the hypotenuse and a leg of the other. 

2. Upon a given straight line construct a segment of a circle which shall 
contain a given obtuse angle. Prove your construction correct. 

8. If three or more nonimrallel lines Intercept proportional segments on two 
parallel lines, they pass through a point. 

4. If two lines AB and CD cut at E so that AHXHB=OEXED, prove that a f 
circumference can be passed through A. B, C, and D. 

5. fi’lnd the side of au equilateral triangle equivalent to a circle whose radius? 

Is 1$, . 

C. Prove that the Jocm of the extremities of all the equal tangents that can. 1 
be drawn to n given circle Is n circle concentric to the given circle, 

7. If the area of a rhombns la a and one diagonal la d, And the length of a 
side. 

8. If a regular hexagon Is Inscribed In a given circle and another IS cir- 
cumscribed about the Borne circle, find the ratio of the areas of the hexagons. 

0. If two circles are tangent Internally, the chords of the greater circle 
drawn from the |H>tnt of contact are divided Into proportional segments by 
the smaller circle, 

YAiUB (SHEFFIELD; ^BPflHIFSC SCHOOL). 

SoM Gsomrtty, 

1. If two angles not In the same plane have their aides respectively parallel 
and extending iron their vertices In the same direction, they are equal. 

a Prove the theorems regarding the laternl area of a pHsm and of a regu- 
lar pyramid. State the cprreappndtag theorems for cylinders and cones. 

£ a A Merles! angle Is measured Jby the arc, of a great elpde .#scr Ibed with 

. 4 , QtVen %apoJnt 8 AandR W «»<»*%■ the kwu*. bC ihK «entaF : of * 

ttoadfr'* <jwS .lt .. jT*-~ v ; ' *M 

M JWA the fihflpc of t fcyilhder surmounted, by a hemiaphertcal 
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surface* and n|gj{ the totunes-df the ^llndrical and the spherical? nor 
<i Given a,, sphere whose diameter IS to Inches, Find the 
-,suttt«e of the Inscribed cube. 


ftre the 





* ^ a^+x*y^byjc 
a. Beduce the following to their lowest common denominator: 


2x*-ar l -2x+3 ‘ 


fte— ir— 6' 3+x— 2**’ 

The candidate need not multiply ont 
. ^Factor :■ 

jjf find the value of t in terms of the other letters* 

fi. Solve T 
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- 
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.. 

0< 0,6 three dlglt8 of , a number Is 10; the sum of the 'first and 

tUlu tfi Aflllol f A fliA n ;}/i Ai\ ' ft i * * - - - * . * 


. _?H-2 J_ 2(x— 6) Xt— 3 „ 

"?+* T 1-x* 


PM . 


it,.;* ^ ' , ° :”r UU4JJMW i u « Bum ox mi ursc ana 

third digits Is equal to the second; and If the digits In the unit’s and In the 
**?* P ta 5^ ^ fntwdianged, the resulting number will be 27 less than the 
. ^origlnaf number. * What is the original number? 

' / ‘ 1 m 1 * ■ * 

ft , <h) Ottiwiritte* and Beyond. All. 

1. Solve the following equations ; 

, , W * +1+ P=I”i+T-r^3i 

( b ) Vq-x + Vo+x = V2 o+ 26; 

(c) (x+2)i-(x+2)*-2-0. 

f * 0r * and v; anting the, solutions so that fhe proper values are 


rt&i 




C;V" ’ 


(a) 2 *-Sy - 1 - 0 , 

, **—8*p +1— .0. 



if each: side were increasetl by 1, the' area 

$s*SL 

Si 'tniazs# aVvft^ii5 A, ;XfriiS, jr £J 



;/>• VV,’ W 'ioV V v .n>'- :*^\:;r. 

t The line Jolnlngthe middle points bfttoe non parallel skteaof a trafraold Is 
parallel to* the bases and equal to one-half of their sum. 

2. An angle Inscribed in\ circumference Is measured by one-half the arc Inter- 
cepted by Its aides, 

3. Two triangles having an angle of one equal to an angle of the other are to 

each other as the products of tbe sides Including the equal angles 

4. Given a parallelogram and a point outside of It, obtain a construction for 
finding the line which passes through the point and divides the parallelogram 
into two equal parts. Prove the construction. 

5. Tyro parallel tangents of a circle are cut by a: third tangent la the points A 
ami B. If O be the center of the circle, iirove that AOB is a right angle 

fl. If through the point O' within a parallelogram ABCD two straight lines 
are drawn parallel to the sides . and making the parallelograms OB and OD 
' equal, prove that the point O Is on the diagonal AG 

(4) Sottd Qcomvtvy. 

1. There Is one and but one common perpendicular to two stratght llnes not 

in the same plane : . * /, 

2. If two parallel planes are cut by a third plane the Intersections are 

parallel. < * 

In order to show that two lines are parallel, what must be proved? 

3. If an oblique cone of circular base be cot by a plane parallel to the base 
this section la a circle 

f The line A.B Is perpendicular to the plane a at B ; CD Is a line In a, and B 
Is the foot of the perpendlcnlar from A on CD. Prore that BE Is perpendicular 
to CD. ' ■ • 

h. .The length of the altltnde of a pynuntd Is e, and Its tmse ls a square, the , 
length of whose edge is h. What is the area of S section parallel to the base 
whose distance from the vertex Is a? 

(•) Pbiw Trigonome tr y . 

„ 1 * What ® radian? ! Express In radians the angles, 60®, —815®. 
i 2. 1^ cot 0=| and 0 Is an angle in the third quadrant, find the values of : 

, sin 0. cos 20, cos 40. 

.3., Prove geometrically 

cos (A+B)=cos A cos B-sIn A sin B, where A, B, and A-HMre scute. ! 

4. Prove the following Identities: - 

(a) cos (A+B) coo (A— BJ^tosPA— eJn*B; 

(b) 008 Bin *x 2 — r sln 2x , 


toe a? -j- sin i' " " < fi 
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SUBCOMMITTEE 3. ’ENTRANCE to COLLEOE BY COLLEGE 
VJ ; v * ENTRANCE BOARD EXAMINATIONS. 

«:■ ; , • HISTORY. * 

The college entrance examination board was organized at a meeting 
, held at Columbia University, New York, November 17, 1900, for the 
purpose of fixing a standard of entrance to American colleges and 
technical schools. 1 

At this meeting the chief examiners for 1901 «were appointed. The 
associate examiners were named January 12, 1901, The committee 
of exminers in mathematics consisted, like those in other subjects, 
of three members, two representing the colleges, and a third, a 
secondary-school principal or teacher. 

The examiners were charged with the duty of framing the ques- 
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topics 

upon which examinations were held were those recommended by the 
committee of the National Education Association upon college 
entrance>requirements in cooperation with such bodies as the Ameri- 
can Philological Association, the American Historical Association, 
and othfe.’ 

In lfiSI the requirements in mathematics were modified by the 
gdopfomytf th^jcs&comm^ndations made by a committee of the Ameri- 
can Mathematical Society. These recommendations were adopted^ 
by almost every college and university in the United States. They^ 
constituted a great step in advance toward uniformity and effected 
considerable simplification in the holding of mathematical examina- 
tions. Under this change, elementary algebra was made to include 
arithmetical and geometrical progressions. Permutations and com- 
binations, and logarithms were excluded and transferred to advanced 
algebra and trigonometry, respectively. 

ExaffiafoiteiPa, } . 

An examination of, the list of examiners in mathematics for the 
’different years will show its representative character. At first the 
poli^r of the board was to change completely the personnel of the 
committee every- year. Since 1904 the same members have been con 
tinu^d on the committee for three pr fbur years. 

ihe : ^orq dir^ 
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COI+LEGE Etf TRAKCE ^ BO ABO "EXAMINATIONS. 

*• ' EXAMINATION PAPERS. 

The subjects of the papers in mathematics were elementary algebra, 
advanced algebra, geometry, and trigonometry. 

During the first years, in order to meet the oi>rings of candidates 
with different degrees of preparation in each subp ^fe, the paper was 
subdivided into parts and groups, each group cont lining three or 
more questions. In the instructions to the candidate at the head of 
the paper were indicated the groups^from which to choose the 
requisite number of questions to make up the set in the part of the 
subject he proposed to take. 

Thus in 1901, the paper— Mathematics A — Elementary Algebra— 
contained 25 lines pf instructions to the candidate. It consisted of 
30 questions, 15 in part 1 — to quadratics, and 15 in part 2 — quad* 
ratics arid beyond. Each part was subdivided into five groups: A, B, 
C, B, E, add F, G, H, J, K, respectively, of three questions each. 
Seven different classes of candidates were 'provided for in this paper, 
each dass being instructed to choose the required number of ques-_ 
tions from certain groups. A similar arrangement was made in the 
papers in geometry, providing for plane geometry only, solid geom- 
etry only, or plane and solid geometry; in advanced algebra; and in 
trigonometry, providing for plane trigonometry only or for both 
plane and spherical trigonometry. , 

As the years went by the increase in the number of candidates 
and more precise definitions of requirements brought about a con- 
tinuous development in the number and subjects of the different 
papers, in the instructing to candidates, in the arrangement of the 
groups, and in the choice, of questions allowed. This development 
has been generally toward simplicity, uniformity, and perhaps some 
restriction in the range of choice allowed the candidates. 

At the present time, as for several years past, each candidate is 
provided with a separate paper on his particular subject and the 
instructions are reduced to a minimum/ The bpard tow prepares 
through its committee of examiners in mathematics the following 
papers: 

Weights. 

A -I. Algebra to quadratics * 1 

A-II. Quadratics and beyond ; § 

A-I and II. Elementary algebra complete. ___ . ij 

B. Advanced algebra . — — — : ... J 

geometry ------ ,ffe 
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* 0 D "JPlane «ol W geometry •; 

B, Trigonometry ^pjane and spherical) 1 *£ 

F. FUu#- trlgonomtojr — - r i 
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ing- Iji these papers -the total number of. questions ranges from 
8 to SO, of which the candidate is required to take from 6 to 8. The 
* instructions at the head of each paper are contained within two or 
three fees. 

m': *. 




THE PLAN OP PREPARING THE PAPERS. 
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In preparing the examination papers the^ examiners have a ££e£ 
h*nd, but generally the work is distributed among the members of 
the committee; One member undertaking to frame the questions in 
the elementary algebra papers; another, in geometry; and the third, 
in advanced algebra and trigonometry. The appointment of subject 
is determined for the most part bjr personal preference and special 
aptitude, ___ 

Ip beginning the work the examiner has before him the papers of 
previous yea&s. He has also the criticisms and suggestions that have 
been received daring the year at the office of the board and which 
have been tamed ova? to the oommitt^ by the secretory. Under his 
eyes are the definitions of requirements in each subject printed each 
year by the board. 1 

When an examiner has prepared his paper he sends a copy to the 
other members of his committee. After criticisms and suggestions 
have been offered, the committee meets to consider the papers in de- 
tail. No conclusion is adopted which is not agreed to by the whole 
committee. 

The examiners feel that they must set a standard of knowledge and 
.power that will test the fitness of the candidate for college work and 
satisfy the expectations and requirements ’bf college teachers. The 
interests of the secondary school are kept in mind, too, and guarded 
by their representative on the committee and by the committee on 
revision. After the conference the changes decided upon are made 
in each paper, and the manuscripts are sent to the office of the board. 
The papers are. then referred in proof to the committee on revision 
for consideration and adoption. 

The committee on revision under the rules of the board consists of 
the 16 chief examiners and the 6 representatives of the secondary 
schools in the beard. “ The proposed questions are submitted to a 
searching criticism in this committee with a view to harmonizing . 
their standards of difficulty, and to shaping them toward a recogni- 
tion Of the best methods of secondary school teaching”* At this cojv- 
fwwe the disciissio# of pairibular qnestions is otf&jr animated and 

satisfactory to all aril reached ' ' M 
abatement of President Nicholas Murray tButJeir, secretary of 
l , v board in f901 ? Sn'.hlajkjjnijftl of that yeai*, with refyrejdce 
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COLLEGE ENTRANCE BOARD EXAMINATIONS. 




to the papers in all subjects may T)e quoted here ai applying ajso \n 
general and with aptness to the examination papers in mathematics 
in 1901 and in subsequent years: 

A reading of tlie questions set In the examinations will show* I think, that 
^_^tbey are much more thorough better balanced, and more searching than those 
usually set by the colleges Individually. This wns to be expected, and was a 
result confidently counted upon to follow from the plan of bringing together 
several viewpoints, including that of the secondary schools. In the preparation 
Aof the questions. Every effort has been made and will continue to be made to 
obtain from teachers criticisms of the questions used and suggestions for their 
Improvement in subsequent yearn So far as answers to requests for criticisms 
and suggestions have yet reached the secretary, they are almost uniformly com- 
mendatory of the questions set. In many cases enthusiastically so. Some teach- 
aurs are of the opinion that the question papers were in a few cases too long and 
In some cases too difficult The one criticism that the board could not afford to 
face, namely, that the questions set were too easy, has not been made. 1 

METHOD OF REAPING. AND GRADING PAPERS. 

The readers are appointed from the colleges, universities, .tech- 
nical schools, and secondary schools, so that the interest will be as 
varied as possible. Piyparatory schools are represented on the board 
so that the reading may be influenced by those who have had charge 
of the preparation of the candidate. 

This staff of readers, 20 to 30 in number, si is in New York. The 
first task is to decide what weight shall be given to the various parts 
of each question.* The examiners first indicate what they consider 
the. relative importance of each part of a question,- then the readers 
do so without knowledge of the previous estimate. To insure fur- 
ther uniformity in marking at the outset, each reader is asked to 
read and rate the same set of about a dozen papers. The ratings 
of the various readers are then compared and adjustment made until 
uniformity is reached. After this has been done, the readers are 
then ready to begin the reading independently^ 

Those papers which on first reading are rated above 60 are 
'considered no further, but papers whose rating is 60 or below are 

* read a second lira© by a different reader, and if the two ratings do 
not agree, the two readers then read the paper together question by 
question, and discuss it until an agreement is reached. 

The papers which any one reader rates 60 or below are not always 
reread by the same second reader. This also tends toward producing 
uniformity. all the precautiojfi$ are |ekej£ into account, it is 

^felt that the variation in fating 

Host the papers are disposed df in & dp 10 dfcy£ The fetf 

• in after that read % one of the^aders 

wh^ lives ip, New York, and those which ’have to be reread are sent 
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to thehead .reader for, rerea dings Ab soon as papers are completed, 
they are reported and tabulated. Frequently finished returns can be 
sent to candidates within a few days after the dose of the exami- 
nation. 

ATTITUDE OF PREPARATORY SCHOOLS. 

A letter was sent, to every school that furnished 12 or more candi- 
dates for the examination set by th«. board in 1909, containing the 
following questions: 

% Are the examinations of the college entrance board more difficult tha n 
regents*? 

2. Are special classes formed to meet the board’s examinations? 

& 1* teere a tendency on the part of the pupils to have a different attitude 
toward these examinations than toward others? 

The answers received from 25 schools were, in general, as follows: 
(1) Yes, (2) no, (8) no. Some schools regard the board examina- 
tions as slightly more serious or more worthy of respect that^ exami- 
nations held’ 'by the schools themselves. A changing sentiment was 
noted, tending toward less awe. Several commented upon the ex- 
aminations of the board as fair. 

At conferences of teachers it Was stated that — 

1. The examinations in algebra were more uniform than those In plane ge- 
ometry.- “ ^ 

Z The examinations vary according to the ratings previously obtained, e. g„ 

In {he year preceding. Thus while one year the examinations may be a little 
too difficult, the following year they are far too easy. 

8. The examination returns tend to show the teaching of geometry Iq the 
schools reached by the board Is either very good or very poor, for In the 
examination returns for 1000, of 1,425 pupils who took the examination lu plane 
geometry 40 received 100 tier cent, while less thun tbree-flftlis of the whole 
number received as much as 00 per cent r \ ’ 

AfftTUDE OF THE COLLEdES. 

Ou account of the hearty cooperation of the 27 institutions par- 
ticipating in the activities of the hoard, together with that of the 
Carnegie Institution for the Advancement of Teaching, the Federation 
of Associations of Tpachers of Mathematics and the 'Sciences, and the 
American Mathematical Society, the credentials of the examinations 
are accepted in practically every institution where they are offered. 
,J^>st,of .the colleges have entirely discontinued holding entrance eX- 
aminat jons-iit June on accouttt-of the board’s examinations. ~ 

Th& New England ool{eges, with the 5 exception of Harvard* accept 
the marks of the, college entrance, boaidi Yale college, 6ftf Sheffield 
Scientific School, Brown, Worcester Polytechnic Institute, University ■ 
of Maine, 60 f Amherst, Boston University, Bowdoin^ Dartmouth, 
Wesleyan, 60 Smith College requires 60 for students who,. take 1 
mathematics in cofcge and 7ft for thoee who do not. Williams re- 
. 
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quires SO, exempt ’for preliminarycredit,in which care Wis ordinarily 
required, but for preliminary credit for a or o. (or 6, d, and f, if the 
admission group is IV or V) 75 is required. The Massachusetts 
Institute of Technology requires 60, except - for the oombined paper 
in elementary algebra, when 70 is required. A mark of 70 is also 
required for trigonometry, which is not an entrance subject for the 
institute. Harvard University does not accept the board marks at 
all, but allows students to take the board examinations on condition 
that the papers are aent to Harvard for marking. , A few of the 
colleges require some papers sent to them for rereading. Some find 
that their own marks agree quite closely with the board marks, while 
others find the board marks much higher. \ , 


FINANCES. 


/ 


To defray the expenses of the board each candidate is charged a 
fee of $5, which entitles him to take any of the examinations held 
that year and to receive a certificate of credit received in each. 
Moreover,, an annual fee is paid by each of & number of institutions 
participating in the board. A further source of revenue is from the 
sale of examination questions and of printed documents. The annual 
budget is about $20,000. In addition to the direct expenses of con- 
ducting the examinations, reading papers, and preparing credentials, 
a permanent secretary-treasurer is maintained, who has general 
charge of all its administrative activities. The secretary is Prof.' 
Thomas S. Fiske, post office substation 84, New York City. 

PUBLICATIONS. 

The annual report of the secretary appears in August of each year. 
It contains a summary of the action of the board, the names of the 
examiners and of the readers, a detailed study of the year’s candi- 
dates, distribution as to residence and school last attended, as well as 
colleges the candidates expected to enter, a statistical analysis of 
the results of the examination, and the financial statement' of' the 
year. A.number of other documents appear from time to time, par- 
ticularly defining times, places, and other information concerning 
the examinations for the following year. 

Thti publishing house of Ginn A Co. publishes the complete list of 
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' In 1909 examinations were held' at 167 points, at whinh 
didates participated, the number of books examined in 
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bring'4,894, While these figures represent' the actual cases treated , 
” the board, 1 its influence is in fact very much wider. With con- 
tinued cooperation of the various interests concerned it will soon be 
the dominant factor in defining the standard for entrance to college. 

, SPECIMEN EXAMINATION QUESTIONS. 

In' order that the nature of the examinations should be understood, 
specimen papers in elementary algebra, plane geometry, plane and 
solid geometry, advanced, algebra, and trigonometry are given here- 
with. Two specimens of each of the first three are given, bring those 
set in 1900 and 1910. Since relatively few candidates try the ex- 
aminations in advanced algebra and trigonometry; and since many 
schools do not prepare students in these subjects, only a single speci- 
men of each is given. 

1 NUtiMMtiC* A I Md II — EWnwoUry Alffbva Cwwtote. ' 

Six question* are required; two from Group A, two from Group B, aud 
both questions of Group C. No extra credit wilt bo given for more than six 
questions. 

. Gsour A. 

1. Factor (a) 320*6* —4**, 

(6) x*+2j»-a*-2ay, 

(e) a 4 — Ua'P+fc*. 

£ Reduce to their simplest forms the following expressions: 


(a> ^iAt 


(5) 2r*^S?+5i+27V4i 1 +38 1 
. , ar(a“'*— oar') 

(«) A- at • 


& Show that If 


Gioup B. 




4* (a) Solve (a— 0, 
, (b) Solve *— y* 

*• * ‘ 1_ _ 

■ r 


—w/* — U +■ 

-y- 4. 1 

1 4 } 


end associate properly the values of * and y. 

, fiw Xhe non of two nombers muIUpIled by the greater la 126 and their difference 
.1 xntsl^pKed by the lees 

: <o)' Oqnetruet with respdetto the same axes of reference the graphs of 
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S. («). Derive In terms of a, # and 4* 1 from the fundamental formulas or other* 
wlae, a formula for the sum of * terms of an arithmetic progrwlonln 
which a la the flrstterm and d Is the common difference. 

(6) The sum of the first eight terms of an arithmetic progremion 1*64 and 
the earn of the. first eighteen terms la 824. Find the series. 

(c) Sum to Infinity the seriep >LS6 +0.045 +0.0015+etc. 

• : 

MATHBMATIC8 A 1 AND It— BLBMQNTARY ALOBBRA COMPLETE. 

Six questions are required. They must Include two questions from Group A* 
two from Group B, and both questions of Group C. No extra credit will be 
given for more than six questions. 




Qaour A. 

1. Esprcw a i_J r+4 . g~p «nd w button, having the least com- 

mon denominator In the form of a product of factors. 

2. A man drives to a certain place at the rate of 8* miles an hour. He returns 

by a road that Is miles longer at the rate of 0 miles an hoar and takes 
10 minutes longer than In going; How long Is each road? 

X (a) Find, the value of x from the equation &r— /5(l+2x) and express it as a 
fraction having a rational denominator. 

(6) Simplify* (o^+x 4 ) (a 1 — 


(c) Find the square root of 11— 0/2* 

Group B. 

4. An audience of 860 persons Is seated* in rows each containing the same number 
of people. They might have been seated in four rows less had each row 
contained three more persona. How many rows were there? 

K. (a)- Write down the rth term of the expansion of (a—#)*. , 

(6) In the expansion of find the value of the term which does not 

contain x. „ 

6. (o) For a oertath pamphlet It costs $100 to prepare the type and 10 cents' 
to produce each copy. If y be the cost . In dollars of m copies write 
down the value of y. 

<b) Construct a graph— on the scale of any inch to 1,000 copies and the same 
unit to $100 — -to show the total cost of any number of copies up to 
3 t 000. Find from the figure the cost of 2*500 copies and tile number 
of copies costing $275. 
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1. Prove, that the locu^ q£ pointy Equidistant from the sides of an angle Is the 

2. Prove that t}je perimeter of. A convex quadrilateral la leas than twice the 

’ sum of the. .two diagonals; ^ ./.* i ^ ' 

BtyProye t^at the medians Of $ triangle &neet la- a polht which trisects each. 

4. Prove that in a right triangle the square on the hypotenuse Is equivalent to 
the som of the squares on the two sides, 
s 5, Prove that two regular polygons at the same number of sides are similar, 

% 6. The diameters of two circular pulleys are, respectively, 12 feet and 2 feet, 

and theidllstunce between their centers Is 10 feet. Flnjl the length of the 
Shortest string widely will go around the pulleys, correct to three signifl- 

Egj caht figures. 

oH tfc l 

,*<£ • .f ^ fjy * * lj £ ^ ■ /■ , 

7. Choose two pqlntSf A had B, upon a given straight Jlne, ptfd tWo other points, 

fy ri 9 aja 4 I> ' u P° n a ®tr^ ! Sht line perpendicular to AB. Prov e that the hypot- 

enuse of a right triangle whose legs are equal to AC and BD Is equal to 

*- the hypotenuse of a right triangle whose legs are equal to AD and BC. 
v 8. On a semicircle whose diameter is AC take two points, D and E. Draw AD 

an<jl GE, and let them meet In F ; draw AE and CD., and let them meet In 
G; draw FG< 

Then prove that FG is perpendicular to AC, 

Let ABC be a triangle with a right angle at C. Draw CD and CE equally 
ljj^®4 to <55h and meeting AB (or AB prolonged) in B and E, respec- 
Vvj tlvejy.\ Let M be the <mfd- point Of AB. Prove that MB is a menu propor- 
a* . tionel between to and MB. 

Mattowattei C — Plane OeoatsUpy.' * 

' AaswhHfour questions from Group A, and two trota Group B, NoV*tra 
credit wij| be given for more than six questions. 

; SJ 7 ' >>;■’ J#-.v l v . Group A 

' vj | (6) ProV^ that the opposite sides* of a parallelogram are equal 

2A ProVO that in the sap^e circle or equ^t circle, the less ofttfo cftdfds H at the 

8. J, Pfoy6 th&Mf fftMto ft point Without a circle a tangent end a secant be drawn, 

. the tangent is ft mean proportional between tb& Whole secant and ltaex- 

.V'^ i' ; #wpt. ( f s ■; r ‘ : ■ : . g- a 

Prove that t3^4 ht^^cula^ the vertices of a triangle to the opposite f 

?«;.PPto*k ,vi ■’ Er ■'■ ■ > •■• ’ i$:;\ 

* v • ^ fc Vto lengths qf the ctonifer^icee # amceiitric rirc eadi(J!er;by: in ^ | 
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7. Tfce three ^«» of a triangle are, resmtlvely, jt ftfet, Infest,, and iBWlong. "V 

Show that the length 6f the altitude upon the side ^length 1£ if 3.2vteet 

8. Through itfe vertex A of th§ parallelogram A$CD draw a secant this '■- 

line the diagonal BD in i, and the sides BC, 0B (or $ete sides pro* 
duced) In F and G, respectively. Prove that AB is a rpean proportional 
between B# and EQ. ^ " ■ ' 

9. Given two indefinitely long intersecting straight lines, and a i)olnt iPJnd all 1 ^ 

the points whlcji are equally distant from the two given lines, and at the 
same time 1 Inch away from the given point. 

* Discuss the ndteber of splhtiops for different positions of the given point 

Mathematic# CIMNane and SoMd Qeda&tpy; 

This paper will be rated as a whole ; separate credits will not be given on 
this paper for plane geometry and solid geometry. 

Eight questions are required; four from Group A and four from Group B. 

No extra credit will be given for more than eight questions. * v 
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1 * 

V Prove that the lodus of points equidistant from the sides of an angle la the 
bisector of the angle. . „ v 

2. Prove that In a right triangle the square on the hypotenuse is equivalent 
to the sum of the squares on the two sides, 

8. Prove that the medians of a triangle meet In a point which trisects each. 

4. On a Semicircle whose diameter is AC take two pointy D aud B. Draw 

AD aftd CE, and let them meet In F; draw A$ -and Op, and Jet th*m 
meet in G; draw FG. v . A 

Then prove that FG Is perpendicular to AC. 

5. Let ABC be a trinngle with a right angle at C. Draw CI> and CB equally 

inclined to CB, and teeeting AB (or AB prolonged) in p apd % re- 
spectively. Let M be the mid-point of AB. Prove that MB Is a ipegfl 
proportional between MD and ME. - 

♦ " , Geoup B. 

0. State and proye a formula for the lateral area of. the frustum of A regular 
pyramid 

7. Prove that two symmetrical sphetfeiil triangles on the same sphere jure 

• equivalent ’-.n . ’ ?v V-' . 

8. Qtvqn a figtefial sphere, find its diameter. \ . 

9. Prove that the edge of $ regular octahedron is approximately 2.4J5 times the 

radius of the inscribed sphere. 
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10. A sphere whose radius Is 10 inches Js cut Into two parts by a jrtte&e whose V4i/ 
distance frotitGie center oi thesphereTIs 0 Inches. Flnd ? correct to thtee ' 
slcniflcauf fianrea (al the volutes of the snlJere. (b\ the volume the 






^a pamn’elo^'areeqto.'' * , 
f*W a point without a cf^cife Ifc fimgent and a secant be <fjjmwn, 
> ** e ta ** , * tt lB , a prbboyftonta between the whole secant and it* 
external segment 

*"& ftkwfirf that the ;perpenflicaiftrs ftolb &he vertices of a triangle to the oppo- 
site sides meet ib a pofnt 

'ijp&te %it tbe area of the triangle bmed by joining the niiddle point 
ot one of the non-gSamllel sides of a trapeiold to the extremities of the 
1 > \ opposite^ si^ie lB e^ual to one-btfif the am of tfcetrapesoid. I 
& Through file VOrte* A of the parallelogram ABCD draw A becant Let 
*W * Hue cdt the diagonal ®0 ih B, and the sides BO, CD (or these sides 
produced) In F and G, respectively. Prove that AB is a mean proportional 
*7 between EF and ISO. 

GEoirrBj 

6 . (.4) Define parallel lines. 

(h) prove that if a straight line is parallel to a plane, the intersection of the 
plane with plane passed through the line Is parallel to the line. 

And- pme a formula for the volume pf a triangular pyramid. 

8 . Aove that the ffirsa of the surface of a sphere is equal to the product of Its 

diameter by the circumference of a great circle. State a rule for the 
•* _ teea of a zone, 

9. The corner of a cube is cut off by a plane passing through the mid-points 

Of the edges which terminate at that vertex, and the process is repeated 
tfpr each dorner of the cube. Prove that the volume of the solid that 
remains is five-sixths of the volume of the cube. 

10 . Shqw that the area of a spherical triangle drawn on a sphere whose radius 
is 10 Indies is (j$0»^-£?0) square inches, -if the lengths of th 0 sides of its 
* polar trifchgle are, respectively, 8 , 0 , and 10 inches* 

■ > • -tf ' V ' _ • 

A|«thttUtfcJ B — Advanced Alfrtrs. 


81» questions are retired. JNo extra credit will be given for more than six 
questions. 

% I. (a) Prove the formula for the number of permutations that can be made of 
w different filings taken r at a time. 

1 6) How many different words of four letters each, any aifTafigement of 
I,** X tetters J^lng regarded m a word, can be formed from the letters In 

(o) 13 Voidq ft school hoard qf 1 it men and 6 women how toany different cota- 
#• mlttees cdn be fonnkd composed of 8 men and % women? 

1 (a) Find the v#Iue of the determinant: 

* i* ' .‘V. •. ..V • •>* i .. - . U‘S '■ ' • ■ 
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(b) Construct vthe graph 6t the function an<l verify the roots obtained. 

5, (a) iDeterinine the character of the roots of the equation ©*+16^+7#— 
li=0. 

(&> Show that the equatiod ®»-l=0’lis two real roots when n Uf. even; 
and but one real root when n Is odd. 

6. (o) Transform the equation 10©'4*20©* — 4©*-f2&r — 80=0 Into another one 
In which the coefficient of the first term Is unity and the other aw 
efficients are Integral. 

(6) Transform the equation ©*— — 8=0 Into another one whose roots 
Are 8 greater than those of the given equation. 


7. The cube of a number plus times the number equals 100, find the number 
to two decimal places. ‘ 

Mathematic* B— Trigonometry (Plane and Spherical). „ 

Six questions are required; three from Group A and three from Group B. 
No extra credit will be given for more th£n six questions. 

Group A. 

1. (a) Prove sec* A=l+ tab* A. ^ , 

(6) Express In terms of cos © all the other trigonometric functions of the 

angle m. 

(c) Given the right triangle ABC In which o=8, 6=15, <7=90° ; find the 
trigonometric function^ of the angle A. 

2. (a) Prove, tbe formula /\ • 

cos (A-^B)=cos A cds B— ‘Sin A sin B 
in which A, By ant A+B are all angles in th$ first quadirsrat 
(6) Prove cos ©-bcos y=2 cos 1 lw+y) cos J <©— y), 

(o) Derive formulas for sin 24, cos 24 and bin $ A. 

8* Two sides of a triangular field mdAbube 243.6 feet and 184.5 feet respectively, 
and the angle between them is found to he 105° 38'. 

(a) Find the perpendicular distance from one end of the unmeasured side 

to tbe opposite side. 

(b) Calculate the area of the field. 

4. In the oblique triangle ABC , given 0=872.8, 6=682.7, A =60° 45', find B, (7, 

and c. 

Group B. 

5. In a right spherical, triangle, <7=90 V prove by a figure ahy^ two of the 
' loVlng formulas: 

cos c=cos a cos 6, 
sin o=sin o sin A, 
cos A=co« a sin B. 

6. (a) Stafe Napier's rujes of circular parte 
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While severftl other States hate made some progress in this direc- 
%)0 ?( York is the 'only State in the American Union that main- 
.-tains under State control a fully developed system of examinations 
leading to college entrance. These examinations cover the entire 
high-school curriculum, and therefore include mathematics through 
trigonometry. Under these circumstances a report on State exami- 
nations for admission to college necessarily becomes a report on the 
New YorkiState system of examinations. 

The history of this system of examinations is # interesting and 
instructive. The general direction of the educational activities of the 
State of New r Yfrrk is in the hands of a board of regents of the Uni- 
versity of the State of New York. This board is entirely nonpar- 
tisan. Its members are elected by the State legislature for a term of 
11 years, the terms of one or two members expiring each year. The 
executive officer of the board is the commissioner of education, elected 
directly by the board of regents to serve during their pleasure. This 
organization leaves the education department unhampered by any 
untoward influences, political, sectarian, or otherwise. Early in the 
history of the State a fund was established for the encouragement 
and support of secondary education, * and this distribution was 
intrusted to the regents of the university. This fund was distributed 
among the secondary schools of the State on the basis of the attend- 
ance of the academic students. Originally the report of the principal 
of die school as to the number of such students attending each school 
was accepted as .final and was , made the basis of the apportionment, 
but after a time it became evident that there was a wide divergence 
of opinion as to what constituted an academic student. In other 
words? the question of qualification for admission to the academic 
school was raised, and an examination in preacademlc subjects was 
instituted under the direction of the regents of the University of 
the Siati id New York, for the sole purpose of determining who were 
academic students entitled to be counted in making the apportion- 
ment of the academic fund. No other purpose than the one men* 
tinned wife then In the mipd pf anyone, and no extension of the sys- 
teni was contemplated j but as^soon as these p&acadpmic examinations 
Met Wen pt&, hpon a SUbfetiptial basis it was discovered that art 
increased zwl And an inewieed interest fesidted of hath 
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syllabus or stMmary of requirements issued* and the examina- 
tions have been regularly conducted since that time, ^ 

The motjjhods of managing the Examination system have developed 
as the examinations have extended and as experience ha£ indicated 
the needs of change. x At the present time* the general direction of the 
system is in the hands of the Ne# York State Examinations Board. 

This board is composed of 20 members who are appointed by the board 
of regents on the recommendation of the commissioner of education. 

Five of the members are representatives of the state education depart- 
ment, five representatives of colleges, five representatives of thE sec- 
ondary schools, and five school superintendents representing the 
elementary schools. This board determines questions of general 
policy and also appoints committees to prepare the examination 
question papers in the various subjects. 

Each question coinmittee appointed by this board consists of three 
persons, all of whom must bE actively engaged in educational work, 
one being a representative of a college, one a representative of a high 
school, and one a representative of the educational department. It 
is the settled policy of the board that at Hast one member of each 
question committee shall be retired each year and a new member shall 
be appointed in his place. These question committees meet at the 
capitol in Albany at. appointed times and confer on the preparation 
of the questions to be used, at the examination and prepare such 
questions in manuscript 

'After this first draft of each question paper has been thus pre- 
pared, the papers are all submitted to a committee of final revision, 
whiEh is selected from the members of the examinations board, this 
committee having full power to modify any question paper to any 
extent that seems desirable or to send back a question paper to the 
committee that prepared it for revision or for reconstruction. 

The question papers, when thus finally prepared, are printed by 
education department and distributed to the schools, and the exami- 
nations are conducted under the direction of the principals pf thejuigh 
schools of the State in accordance with regulation# that htyvo stood 
the test of 30 years’ experience. * < 

The scope of the examinations is -quite accurately by the 

acadtadaic syllabus. This Syllabus is most carefully prepared by V 
committees consisting of the leading educators of the Siate, 4s*wnU|- 
from* pa e^eges and the secondary schools, and is regutoly revised 

U ._2jL1~ -ilLl --A? - l it' * J U, 
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’Befow a student can t^^gurirljr ^mittek, t6 hne*»f , ' • 

natiohB, he must furnish evid&ncp that he lias $ ursUed ibjs studies for 
it^iit^equaJto.'lejaj^i of time iif h regdarltf organized' and regular!; 

When a etudipilU^^MSaed examinations' 
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fdr four school yeafcs, an academia diploma is issued by tbestate 
department Of education^ provided the* Subjects covered meet fixed 
requirement® as to distribution imEUglish* mathematics, history, and 
science, .The allege entrance diploma, in. two forms, covers- th© 
stifle requirements for admission to college, , 

The following important feists are to be noted concerning this 
system of examinations j 

1. The system is mot devised by gtafc© authorities and imposed 
upon the schools, -its origin, it© growth, and its development ate in 
response to a demand coining from £he secondary schools and col- 
leges of the State. < 

'>K&)ThG geneiml direction of the system is in tjie hands of a selected 
body of representative college and high school men, with the result 
that the interests of the colleges, of the preparatory schools, and the 
student© themselves are all zealously guarded. ».*' 

Bp Th# question papers are prepared by committees in which the 
colleges and the preparatory schools are equally represented, thus 
insuring standards satisfactory to the' colleges and possible of attain- 
ment by the high schools.' 

4. The change in the personnel of each question committee by re- 
tiring one of its three memberseach year provides for th© continual 
infusion of new life and new ideas without the danger of sudden 
radtofd phanges in the standards or methods. 

5- The pchools in which these examinations are held must conform 
ifi fixed a%uip9sntots as to material equipment, teaching force, and 
course Of study, afifl each of tjjie schools is regularly inspected by an 
K Officer of the department. 

6. Admission to> the examination carries with it the certificate of 
the principal that the student has satisfactorily pursued the subject 
in an approved school for an adequate length of time. 

^ C $Jaeh answer paper is, examined and rated first by the local 
School M&ihori^ted, and if t in the estimation of such authorities, it is 
*'■ found to.feach; a passing mark, itHs forwarded to the central office 
. and fere reread m& s^imted by competent examiners employed by 
, the State. 

7 f4 Moreover, Jhe rating of any paper is subject to reconsideration on 
appeal, thus Mitring fairness id the student and to the school as 

i 

. . ; *■§*!& 14 appears $a4 « dipleg issued; in 

4eaanJsn<^i«|4|t these with . it...* aactlft- 

c*|e- that th* student hu pui^dvthe s»b^t aaJasfpwtoriijr under; 
competent teachers tor an adequate length of tinftiaft* properly 
equipped sehool, the work of $hidh is regularly inspecq>d_&, officers 
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th aipl^ has inscribed upoo ita face ft list of tiie subjects in which 
piused, with the striding attained in each subject; 

Suchasystembf examinations seemstheoretically to meet 'all the 
essential requirements for a system of tests for admissionto college 
that shall be absolutely just and that shall conserve the interests of 
.all concerned. 

r - Na statistics are available bearing on the results attained b^ these 
.examinations as compared-with the results attained by other methods 
of admission to college ana covering, an extensive field. So far as .we 
are abie to learn, Cornell University is the only institution where 
sych a study has been made. In the report of the president of that 
institution for the year 1894-95 it appears that 5.8- per cent of the 
students admitted on regents credentials' were found deficient in their 
studies in the university compared with 8.98 per cent of those ad-; 
mitted on certificates, and. 11.67 per cent ofijgthose admitted through' 
entrance examinations conducted by the university authorities, which, 
of course, includes soiqe who failed to enter in any other way. This, 
study included all the students admitted to that institution for the 
preceding six years. 

The following table shows the growth in mathematical examina- 
tions by the regents of New York State by decades: . 


Algebra: 

Examined. 

Allowed 

Advanced algebra: 

.Examined 

Allowed..../.... 
Plane geometry: 
Examined ...... 

Allowed 

Solid geometry: 
-Examined:..!.. 

< Allowed . 

Trigonometry: . 

‘ Examined 

Allowed 


.1880 

1880 

1900 

1909 , 

203 

8,771 

10,860 

81, 689 

342 

4,493 

10,220 

23,610 

0) 

828 

787 

1,177 

P) 

70 

428 

909 

180 

4,861 

9,968 

14,602 

106 

2.720 

; 6,018 

11,900 

.0)/ 

i 

698 

1,894 

%m 

0) 

. 546 

1,132 

1,908 

P) 

•298 

427 

1,641 

P) 

240 

816 

1,173 
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.’Data not available. \ 1 
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Tw ^cittfUonB a wee* {or a school yea? <or|foi|r recitations 4 weekf for half 
m W^h In ft ^ecogjftllafidt academic school, is the ^eguja? requirement, 

*“ wfttement sjiowlgg few jr other than this should be Accompanied by 

■ claim or explanation made by the candidate and certified 1 by the 
-principal; otherwise ^uch paper tWU b# returned. 

Answer efgfot questions, &o credit win be allowed unless all operations 
(except mental ones) necessary to find results are given; elmpjy indicating 

the operations 1$ not sufficient ' * 

b Pr ? ve that 8 18 ^n exact divisor of a number if the number expressed by 
Its three right-hand figures Is divisible by & *' 

2» itdve that the greatest common divisor of any two numbers is a divisor 
. tif their stum ^ /►" 

' a At ihQ ^te cent Is the 6 per cent method or the exact interest 
methpd the more favorable to the borrower? How much more favorable? 
Ex$aUh * ‘ 

lyf 0x1 ft certain village proposition 112 votes are cast; A of the affirmative 
y P m equals f of the negative votes. Find the number of votes for the propo- 
altloa ttnd the number opposed to the proposition. 

- ^8f ii and B haye watches set to Greenwich time. At noon A find® tfcqfc his 
yratch indicates 25 minutes past 7 a. m.; B finds that his indicates 15 minutes 
past 4 p. m. Find (a) the longitude of each, (b) their difference of longitude. 

6. If i of the time to midnight Is the time past noon, what is the time’ 
Solve by arithmetic and give analysis. 

7. After 10 pounds of sugar of a certain grade ore mixed with 0 pounds 
of another grade worth only | as much per pound, the mixture Is worth a 
emit a pound less than the better sugar; flud the price per pound of each 
grade of sugar and the price per pound of the mixture. 

^ The diagonal of a rectangular field la 100 rods; its length is to its width 
ft* 4:8, Find the number of acres In the field. 

A A cube contains 4,013 cubic. Inches ; find the volume of a cone the diameter 
of whose base la ©quail to the length of the cube and whose height la equal to the 
height of the cube. ♦ 

10. At wbdt price apiece must steel pens. be bought that a dealer may make- 
100 per cent by selling them at 144 cents a gross? 

11. A man sella a certain amount of 8 per cent stock at 86 and lnyests the 
proceeds In 6 per cent stock at 103; by so doing his Income is Increased $1. 
Find the amount of stock be sold. 

J °l ,n Doe borrows from the Albany National, Bank $300 for 00 days; 
ta discounts the note »t 6 per cent on the day It Is dated. Find the face 
of the note. Write the note with’ Richard Roe’s Indorsement. 
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Elementary Algebra. 
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Write St the top of the first page of your answer paper (a) the name of the 
djooVwhere yotrhaye studied, (H tty nuinber of weeks and recltatlone a 

/ ; >:* • KwUc ^f you ted m 

**J*!!M Wtyoi.yBaiV in a fecognlaed ntectytyj school, 
rwjoltoimmt, and ^‘atatemtet teowlfo .fa' than this 

£qoM te • wltlsfMtoiT claim qr wplanatW wade # M 

candidate and terUfied Jby the prto i«nl ; Ulienrte each p*P« wUl te petvteed. 
AtyKW tte 4Wt. ali' jjaestlonU andjtyq of the otters. > No credit wilt be 

mltowed if mnntn'f 
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3. Find the prime factors of each of the following: 27**— 64; 160—2506*: 16r* 4- 
25/ 4* 4(tey; & + y*j a— X+ar* — ** 

3. Solve for x and y: / ar "“^y“*^ 

A; Hedope each of the following expressions toll* simplest form: -y/l + ^63 +5^7* 
6. Solve y(3 + x) + V* 
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T. The perimeter of a rectangle Is 22 Inches; tf the cube of its length la 
aUrted to the cube of Its width the result Is 407. Inches. Find the area of the 
rectangle. 

8. A man sold 2 acres more than § of his farm and had 4 acres leas than half ) 
of It left ; find the number of acres In the farm. 

0. A man Invests | of his capital at 44 -per cent and the rests of It at 4 per 
cent t bis annual Income Is $170. Find his capital. 

10. If* from a certain number the square root of half that number Is sub- 
tracted, the result Is 28; find the number. 

Intermediate Algebra. 

Write at the top of the first page of yoUr answer paper (a) the name of the 
school; where you have studied, (6) the number of weeks and recitations a week 
Hint you have had In algebra. ~ f > 

Two recitations a week for a school yeor (or four recitations a week for half * 

a school year) In addition to the five recitations a week for a school year re- ' 

quired for elementary algebra. In a recognized academic school, Is the regular 
requirement, and any statement showing less or other than this should be ac- 
companied by a satisfactory claim or explanation made by the, candidate and 
certified by the principal ; otherwise such paper will be returned.' 

Answer eight questions, selecting two from each group, No credit will be 'al* 
loifed nnless all operations (except mental ones) necessary to And results ju« 

given; simply Indicating the operations Is not sufficient 

■ ; ■ .... ■ _ ' ' ' 

Group I. ' ’ . ^ 

.1, Prove that <r l , a 0 , and equal, respectively, i, l, and 4^c? 

2. Tf x^y Is a mean proportional between y and y+ar— 2x, prove that ' m Is a ) 

•mean jiropbrtloiial between y and *»' > 'j - ■ , / r ^ 

3. Determine, without extracting roots, which one of the following Is the neatest: 3- 1 





a®*?**; 

' A ?/ 


l '#-’ 
Vi* ■ 


sjir 


K? 


F 


m 

m? 


m^' 


GaourlU, 


- fw l ntwoyearetbe poJUatlonofa citylncreasedfrom 64400 to 81*000; the 
rate per cent of Increase daring the first year was equal to the rate per cent of 
Increase during the second year. What Was this rate? 

& Separate the number » into three parts such that the first Is to the second 
mb 0 Is to ft and the second, la to the third aa o la to rf. 

0. find the square root of ft^23^+12z+8x*— 22x**f 16i*+4 

Group IV. 


10. Show that the fraction 




2 



Simplify 

V I* Write in 
«+6sh(«-r.6)V^I 


is the reciprocal of the expression 


y<**"*V v /o+6 . o— 6\ / 0 ft \ 

I - X «?+J» X (s=&+i+v x (s+i+S^) 

the quadratic equation whose roots are 
% ' ■ ■ Advanced AlgWn. 

. Write at* the top of the first page of your answer paper (o) the name of the 
school where you have studied, (ft) the number of* weeks and recitations a week 
that you have had In algebra. 

rive recitations a week In algebra for two school years, in a recognized aca- 
demic school, is the regular requirement, and any statement showing less or 
Other /them this should be accompanied by a satisfactory claim or explanation 
made by the candidate and certified by the principal; otherwise such paper will 
be returned. 

1 Answer eight questions. No credit will be allowed unless all operations (ex- 
cept mental ones) riecessary to find results are given; almply Indicating the 
operations Is not sufficient 

1* How many planes are determined by 80 points if no four of the points He 
In the same plane? 

X Divide 8^-4 ^ _ j by 3+4 y — . i. Find the 6th term and the sum of the 
■sties oiVF 1, sf? • • • 

. . - * * 

. . . ; ; <•. ia.y . , ■ ^ * " . ■ ’ • ■ r . 

. 8. Prove that 1 ft 6* 6) (ft— a) (ora) 

• ' . . \i # ' 

4. Show by tbe binomial theorem that 

a^d.^ fftree terms further. n , . \ > 

I^Wdetanrined^^ ^ 

.. - Bi. — k ^ .Jh. «.iV , . . - 1 ' J • ■- ' jys 










■ «ei» ^i^Atro^-- '- 


8. Prove that an equation of . the nth deme hii n roots and onhr » roots, r 

9. If o+6 V— 1 iaarootolaaeq^tfon with real coefficients, prove 

1b also a root ot v the equation. ' A , . 

10. One root of the equation ^-yH^+lto+T^O lies between —*2 and 
—8 ; find by Horner's method the value of this root to two places of decimals. 

- 1L Construct the graph of i**— #+2*** from *=* — 4 to »== +4/ Determine 
approximately by graphic methods (a) a negative root, (6) the positive value 
of « that will produce the least value of is 1 — x +2. 

12. Prove that s T +2s i -75s* — 4^0 has one positive real root and eis complex 
roots. ' , 

PUm Qoomttry. 

Write at the top of the first page of your answer paper ,(o) the name of the 
school where you hare studied, (6) the number of weeks and recitations a week 
that you have had In geometry. 

Five recitations a week for a school year, In a recognised academic school. 
Is the regular requirement, and any statement showing less or other than this 
should be accompanied hy a satisfactory claim or explanation made by the 
candidate and certified the principal; otherwise such paper will be returned^ 

Anawef eight questions, selecting two from each group. 


Gsoup h 

■ # 

1. Prove that the sum of the exterior angles of any polygon, made by produe* 
Ing the sides In succession, Is four-.rtght angles. 

2. Prove that every point in the bisector of an angle Is equally distant from 
the sides of the angle. 

8. Prove that the medians of a triangle Intersect in a point which Is two* 
thirds of the length of each median from Its vertex. 

Group n. 

4. Prove that If two circles Intersect, their line of centers Is perpendicular to 

their common chord at Its middle point. ^ 

5. Prove that a tangent to a circle from an exterior point la a mean, propor* 

tlonat between a secant from the same point and the external segment of the 
secant. > ■ 

6. Prove that the area of a triangle Is equal to half the product of Its base by 

Its altitude * \ ^ 

' Group IIL v - 

■/' ’ 

7. Ftpdfbb area of a circle inscribed In an equilateral triangle whose side' Is . 
10 Inches. 

8. The'area of a trapesold la 204 square Inches; Its altitude Is 17 Inches; 

and one base Is 16" Inches. Find the other base. ' *• ' ^ 


9., With the vertices of . a square as centers, four equal etrclee are drawn ao 


\ 


v. : 



‘t&Wi troct a square equivalent .to: the imm of t^^ 

. ■ * * ' ' “ •* ■ * ' 


m .ra U ITHEMATIOB, '4 r~ 




Wi- 


»‘-,y 

V 


. • . ' - • 


■: r. 


5 $•/’>. 


d Mhngte equivalent to p given pentagon. S%ot® joar 


U. 

WMtmUon. 

J« ar > • ““ proportional between two given lines. Prove your 


h 




Sold Q*om*try. 


wowiiy^ 

J™* 8 * 0,6 *° p of the flm l«K® Of your answer paper (o) the name of the 
rohool Where you bnve studied, (6) Ure number of weeks and recitations a week 
tliat you have had In solid geometry. 

Two recitations a week tot a school year (or four recitations a week for 
half a school year), to a recognised academic school, Is the regular requirement, 
*“*“* showing less or other than this should be accomiwnled by a 
MUBisctory claim or explanation made by the candidate and certified by the 
principal j otherwise auch paper will be returned. ' 

Anawer eight questions, selecting two from each group. ,, 

Osonr l. 

• ^ 'X 

1. Prove that 1/ two trihedral angles have (he face angles of one equal to the 
face angles of the other, their homologous dihedral angles ate equal. 

2. In how many Ways may squares or equilateral triangles be grouped about 

a point to form a convex polyhedral angle? Rxplaln. „ 

a. Pfove that If a straight line Is parallel to a plane, the Intersection of the 
Plane with apy plane Passing through the given Hue is parallel to the given line. 

Gsoup IL 

♦JLTT® Uut tetrahedrons having a trihedral angle of one equal to a 
trihedral angle of the other, are to each other as the products of the edges 
Including the equal trihedral angles. ** 

5. Prove that the volume of n triangular pyramid to equal to one-third of the 
product of Its base by Its nltltude. 

«. Find the altitude of a triangular pyramid, every edge of which to 10 Inches. 

Qbocf III. ' 


spheric shell whose loner radios is 10 and whose 


% Find £2j© volume of a 
outer radius Is 20. 

8. Prove that the volume of a spheric sector la equal to the area of the son© 
which forms Us base multiplied by one-third the radlutfof the sphere. 

9. If the earth to a sphere of radius r. what to the area of the tone visible 
from a point iwhose height above the surface of $he earth Is ht 

4 / . # 

©BOOT IV. 

*§£ of 8 ^“S'e «»« each 12.45 leches; what lp the volume geUer- 
nted if the triangle revolves nhnuf mfa 



Write at 11* top uf the firtt p«*~ r your thawer paper (a) the ngme.of the 
•cheqi where you have studied, (b) the number <* weeka and i&dtatlons -a 
week chi yen have tout Jb trlgonotoetry. ^ . 

‘ 

— ^ ate ' - i 
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SNTBAKOR TO OOLUSGI BT flSCATI ’ EXAMINATION 8. 




■# 

°* redS ** E *•** *®r * Mbool mr (or two recitations* weak for hslf 
a school year), ^ a recognised academic school, is the regular requirement for 
admission to the examination In plane trigonometry or spheric trigonometry, 
and any statement showing lean or oth« than this should be accompanied by 
a satisfactory claim or explanation madefy the candidate and certified by the 
principal; otherwise such paper will be returned. \ 

Candidates for plane and spheric trigonometry will answer foe questions, 
electing one question from each group.jp* Qrodp III. Answer* 20 credit. 

A, B, ami O represent the angles of a mangle* a. b. and c the opposite sides. 
Ia a right triangle O represents the right angle. 

Give special attention to arrangement of work. 


Candidate* for plur« trlioitonrtn tiU.idMtrtr ) 
HI. Answer* 20 credits each. 

OMUr L 


ir« easpttem^fvda Group* t, n. sad 


L Prove the identities + ^alT fw- 

cos x cos y - i { cos (x+y) +. oos j;*-y) } 
1 Given tan* -j, tany - show that tan (*+*) - 1 


1 


Gaour II. 


I ; 

.ii \ 

I 


a In a plane triangle given taro sides and an angle opposite one of them; 
explain with diagrams when there are two sotutio^ig, one solution, and no 
eolation. t \ 

4, In a plane, triangle show that the ratio of auyi side to the sine of the 
opposite angle la equal to the diameter of the circumscribed circle. 

\ e v 

Gaour III. 

5. A lighthouse was observed from a ship to bear 34* EL; after the ship 
had sailed due south 3 miles the lighthouse bore N, 23* K. Find the distance 
from the lighthouse to the ship lu each position. 

0, In order to find the distance between two object* A and B separated a 
swamp, e station C was chosen and the distances CA =® 382.3, 03^347 A to- 
gether with the angle ACB*=* 32* 31', were measured ; what is the distance ££f 


T— 1 

V V 

! 
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Sphtrtc Trlfwioswtry. 
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SUBCOMMITTEE ^ENTRANCE TO COLLEGE BY 




CERTIFICATION. 

HISTORY. 


K fir8t looking toward th,® admission of student® on 

ce^tifichte from 8 ho high schools is contained. in the import of Acting 
W‘ yV ‘Frida, of the University of Michigan, font -the year 1800- 

70.,. In this we root): ••.• ' 

ffiyify; * a* 

A* ® means ot Ptr©n£th$ming, *onsolf4$tlug, ^ad elevating the j^liole State 
«y»tem, some of our beet educators both In the Jocnl schools and in the univer- 
sity Mve proposed that a commission of examiners from the academic faculty 
should visit annually such whools ns may desire It and give certificates to those 
( WW|| wbo my *>? siwp®8sful in jtheir egamUmtions, enUtUug them, to admission* 
WiUWijit ^aiipliihtion, to thov university^ . v . 

jtir-r At fthjeettaffi of the faculty of the department pi literature, sciehce, 
I r'fiht tte artspf thei^vfei^ty of Michigan feld>6vemte44, 1870, 
a rOsolittion Was padsecl !6o&ing to the gjggpintment of a committee— 

to see I? some system can not be devto&l by which the high schools of the State 
can to brought Into closer connection with the university, the committee to 
retort aa early that their report can be place* to the next edition at the cata- 
logue* 

i'w, 

P^:dfiffeq,nf this ddmmfctee %,fplJowi«g statempnt was ordetod intro- 

. ^.-^iiaiDSd, ; ••;*> ,’V : s ' 

• V i 

" ^ li ® MCCTAL I,0T,C ? S ! T ? FtePAHATORy QCHOOLjS. 

»»« ttN&t >rep«r*it<w^ wqrap to ady 

» y fr jultolen t number Of cor ' ' m 

bent brought op fully to too tot ‘ ' 
wttWbfi U»t gie holder 
‘ the - 


tors hnd has 


competent tos.... 

r*jat||toents, tips jfliploiiia of sucli 
‘lifted tie preparatory empse and 


.-:rzr^S£S*“ I 

‘ *,=*•«* % tttafeWJ M*y l, M , . ™ 

tail Ia #K a if _ . 5 •:>?,>. . V&'k- . ti&L ’ rV *• 


40 **«*—■ -■ K y $0%$$* , . . S \ y •• »0 • . * ' - 

SS^Lt itotMTiitMh Vm V 








1 * r ‘ ^rj® ^ ^ •>? ■. *y^j ]#+ **XC^ ! j* - ,^u •* . ) ■} ‘ ’. r - „ 5 y.. . . / • , \V vV» . 

^ tli! * 8? ^."bav* made application through their board with a 


7 , C~r. . ™~ *WM»uvu uii>.y|H), u»ir vmn a 

statemM&t la to tbeirrourse. had the 'jutofeds of teacberaemployed, $ visitor 
from the faculty will sent to them end this department will act on his report 

in*** npMt. #* th* y^isto-ri th^in^pi^adrit * ' v &g 

Tbe-aifect _bf &la plftir of nnnnst examination, which Is, of course, to he.nmu #j§ 
tuPed and perfected by experience, will he to stimulate the schools to * hi gher ! 
grade had bring them to a more perfect uniformity of prejwrutlop, and thus 
mohe It possible to plevste the scholarship of the lower classes in the unlver- 
*My. ^nt more It at <mc® a mrfprocal Interest between tb* * 

srhnolB odd too University. mid also Wilis for toe diversity ‘a livelier totengti " 
on the part of the. clKtaemB whoee schools ate brought Into Such clow contaoettoU ^1 
with the Institution. w * “•* Me principle of tola movement is obvious We 
go beck to toe schools and, old their Instructors In devising correct plans and ■* 
laying. solid foundations of scholarship. Instead of wnitUig until pupils prraent ■ ; ’v 
themselves at toe university prepared under xMaslmilar and, perhaps erroneous'-. ! 
systems, oftob. Imperfectly prepared,- and sometimes rejected fo^dedcwarhf 
Which could have beeri obviated By told jirevlous Interchange of views berwW 5 
thd fechlfy and toe preparatory 'teachers. ■■ * . 

The system actually wrought out does not in every respect conform 
to the plan here suggested. The university sends a commission to ' 
examine schools, and to approve such as Are found wor%, for periods 
of from, one to three years according to the merits of the schools. % 
Tho student who pomes with proper certificate from one of these 
approved schools is admitted utonce. The ^ammatiqp of th&schopl O 
include Um courses of study, The teaching, the equipment of the 
school in’ the v/ay of laboratories and libit) ipes, and its' discipline and 4 $ 
spirit. ' • . *• •' » 

Me schools have been stimulated tq a higher grade of work; too preparation fl 
for tbo university line been mudo more uniform, and the goiiolareUlp of too ' || 
lower classes has been elevated : a closer reciprocal Interest between too ecbtols 
slid the university bos bean created, and a livelier interest in the tmfVmitji 
awakened In the public mtod. To be sure, other causes have worked to the 
same ends, but this one has been pronounced and unmistakable. On toe aide 
of the scbodH, the aijpertot^aont, toe ftlftetyai Bi^tracMfs lppk tp (h? vteltt Msj 
l WM**® .***&< ihtoreat, jog occasions fpr .comuarlpl notes;, wctltW 


t:0 £S? *“* f^Tcommrt^ H, m&m 

discussing policies methods, and” seWfng fresh stimulation. ' m a ! ' 

word, they receive from toe University the most pfraCHcal and urefnl report ^ 
on their work that- It la possible for them to receive. The pupils, too, Jte$l the 
slgnifflbahce pt th« inspection. More than this, hpOfde of education often, if 
not generally, interest themselves to theyMtoto*. Seeking out thewlr 1 *— 

^ they bay© auesttons «*► «■«- «bA«» « — *•—* — >• 

; |’^ir^to^.*- 
university 


:^;.fiwiueotrato3( 


$«? Rwmn ;; eoa ir k wm •wtouiiy pravumd to 41*- 

V **** *** 

<ht to* ihW Of ttoe University- the tn rtw met practiral and direct 

of ways, renew* its acdpaiiUanoe ylto the schools, faculty dtrearetona and 
- .y dwlBlwm are guided to M aine It J^ee By the ■ts or r sttons of to* protoeaera 

t»*,a <lareu, — 1L..S .. J.V* .... tit.-'t' ’ ’ ’ * > T’ 


: 1 dr : ' 


^ r,; - 1 /’> ■ 

— ilCATm ■ m‘^}:.:- : 


k-f } f, ■' ^ **■* keep to tOQcH'<wltfr the schools; andwhettfor- 

, 7 ■ want steps ft*» prope&Mthe hucktSotJ U Smrito be asked, Wttat air® the schoola 
- ttt^parei^td fy* ?#-%" '$£• ? ‘‘ j , • / ' <a * ; ;* ••*: ^.'v x*$ , 

of BChc>olfl seeking approval grew toirg®^ and lajrgfr 
the burden of inspecting -these schools became too gm$t for the 
committees so that now there is a jnan under regular appoint* 
oil Ute fe<ftdfy as assistant professor of -education and inspector 
of smool^, wjbtdse Attention is ifcxgdy given to. the Work of insped^A 
( r isL whijsh^tiieif members. ojt th® faculty take, no part save op Very rare 
" A \ oo cswip when jtheir service is pacifically called for, 

\To satisfy a natural curiosity as to the working of the system of 
admitting Students on certificate from approved schools a committee 
appointed Ita S&fyp, 18Y6 made a careful study of the results of the 
i* 1>Y > eo^^ter, esapj%tiops . of all the ^ffresjbmep admitted since 1871. In 
v4t880 ( «r ^toM<^exfea^^iye#pidy was made of .the data be&phg 
jjjjjj 015 , A*® questlpfeJErom 1871 to- 1880* One of the items off the report 
offttho committee was the following: 

The average percentage of Bucceas. of 851 diploma students for the first seven 
years that the diploma system was in operation was 88.36. The average per- 
eepja^ of success of .,442 students admitted on examination for the same 
period was 80,50. ^h'e corresponding figures for the last two years, 1878-1880, 
were, respectively, 00.56 and &9.01. The percentages are very slightly ih favor 
of the Htudoute Admitted on diploma* 

Sinofr tha^ tlmethe question has not been reopened^ The relative 
number of students admitted on certificate has gone on steadily in- 
^ , lV . ©peasipg until now but very few are admitted on examination. The 

$$r.: pte originated -at the University of Michigan is now in force, with 

in^odMcati^s^ Of course, in all the’ leading colleges and universities 
0 4 .wchjgtej Ohio, Indiana, Illinois, Wisconsin, Minnesota, North 
and South Dakota, Iowa, Kansas, Nebraska, Colorado, Montana, 
WyOmtog, Missouri, and Oklahoma, ■-.✓• 

y;]M M comparatively early period in the history off. the moveMt 
au&oritfte off kite Uiuy^rslfy Off Michigan were invited to inspect 
schools dt the; jSi^te pntf tMfe invitations were abbepted to a 

considerable estent Other institutions followed the example fill 
M: flnklty ce^khigbschoolsof the first c} ass were examined by inspqc- 

:r>V; ttepresentidg several different States. The ritottfcn became 
.eOt^rtiesi^ tfSJSsM j, , ■ 

1 - ■$ ’** 



eauBlifib: 





*w- « « 

Bttttf 0<f mgm a&d enthusiasm. Its discussions were stimulating «nd 
jnstoolctive. At the meeting M<f in 1901 ,£$£ WMtney, Unir 1 ' 
vemty of Michigan, »d a paper on “ The problem of hamonb$ing 
StBtoajaapection by numerous colleges so as to avoid di^lic^ion, of * l 
work and secure the greatest efficiency.” As a result' of, the discus- % 
sion^Which followed t committee was appointed which benight in M 
■the following ipecomSnaidations: 

• 4.- ' 

We recommend that the association do now proceed to the eetahUtttadetiiit off 
some definite form off affiliation and credit, as flietf. comprehensive, qM iml-. 
form a* may be, between the colleges aind a diversities off this association add 
Uie secondary schools of the North Central States, and to this and we make tie t 
following further recommendations: ; ' i£? 

t “ pern * anent commission be formed to be called the commlsston on 
accredited schools and to consist, first, of 12 members to be appointed by the i 4 : 
chair, 6 from the colleges and 6 representing the secondary schools! and^sec- 
ond, of additional or delegate memjbesp, one from each college or rolverslfcj ha- 1 
losing to thh association which urns a ffrefihman Clato of at MrtlosSv: 
and which may appoint puch representatives, together with, a euffident ndubeW ' 
of members from the secondary schools, to be appointed by the chair, to main- 

tain a parity of representation as between the secondary schools and the 
colleges, • • • 

(2) That It be made the duty of this commission to define and describe milt 
courses of study In the various subjects of the blgb-scbool program, taking for 
the point of departure the recommendation^ of the national comMlt (e£ of thir- 
teen ; to serve as a standing committed on uniformity of admission i&Mreoliiris 
fdr the Colleges and universities of this association^ to iakfe Steps to wuh> 
uniformity In the standards and methods, and economy of l$bor , 

!“ °!®.2° rk high-school inspection; to prepare a list of high schools within..,,-, 
toe territory of this association which are entitled to the accredited relation- ^ 
ship; and to formulute and report methods and standards for the assignment 
of college credit for good hlgh-school work don® lb advance of the fclgSa-gchool 
requirement. ^ 

The number of high schools accredited to toe association fob toe 
year 1909, whose graduates may be admitted on certificate to any of 
the colleges off-universities belonging to toe association, is ftff, di*3? 
tebuted as fdliows: Colorado, Aft mino^T? Xndiana’,42; lo^Wp* 
Kansas, 17 1 Michigan, %■; Minnesota, 44; Missouri, 28; Montaha, 
Nebraska, 24; North Dakota, fi; Ohio, 93; Oklahoma, 2;' $6Uth 
Dakota, 16; Wisconsin, 71 { Wyoming, fc •«. \ 

JM favoM^yon quit*® W&M 

beff of aehootf dot yet of sftffctaty hf#i St,mdMg% be" pul Upon ^ 
the hst M the fttorihh (fl<£nti4T^ t _ jK? 1 


.toe list M toe TSSS- 

Wj M& W* tAschoote^iitfiM^^ imbrovtaff tU **^ 

"i At'tle IJnftefsitv 




•* ' 


13 iW Wstoiy of odidnioB loti* Univertity of Michi- 

. W »s be® elated jfciwfe wasonst • * .. • 

i*. ■ j ffe bltUflO ertAthmifi. Raii ite bli xl A. iii 


iad its origin at that institution. 


%&W-P? 

Mr : ■ Second. B^^'its^e?9Jopm6nt thf<mghotit the Middle West has 

ol/hWftfe ili/a tnkm'A i; n nto 




be sta? lilies. 

|£ 4 # nett ©vent in; this connection worthy of attention is the estab- 

, > ' Ijshment of the certificate system at the University of California. • 

& V ®Y°®e the opening of the* university in 1869 to 1884 entrance was 
by examination. The aCcrediringof secondary schools in California 
was Wlhorized bj^thi regents of the university in 1884, For the 
following ll) years those schools which desired to avail themselves 
of the accrediting system made annual application to the university. 
Fouls or moire examiners each year went to each school and investi- 
P' 1 : ift«4 the- work. 'The., result was a better understanding of con- 

dition? and .Matidns, Which led to the naming of the majority Of the 
hijfttM«&t4adN$ by the university. f ' .• / 

ftHtkorized the establishing of uDioix district high 




schools, and in the act it-Tequired that at least one course of study 
' should prepare the student for entering the State university. . 

By 1898 th? number of high schools had so increased in number that 
th©. iwethpd of visiting was changed. A university examiner, who is 
ft Professor in the department of education, undertook the work of 
general supervision of the 200 high schools of the State, of which 150 
' arbnow on the accredited list * 

Tfiamethod thet has hediipursued by the University of California 
and thorough that in many parts of the world- 
it is. known ps the California method. No other State university has 
exercised so much control over the high schools, and none but a 
• Staip. university could, ' 

The principal difference between the California and the Michigan 
plans was the thoroughness of inspection at the former university, 
Th®t% ewh department of -instruction, in the high school 

& *fta axamined by a naqnbsr of the. same .department of the college 
I®® 46 "* pfrapp^Vingithe $ch?<>l and accepting the dip^ina, 
departments of the school were approved. As the number of schools 
increased, ifiis mrt W was modified first by allowing* one member 
pi faculty to emminO % somq otbey subj^t kipped fo hwown, 
'• and. finn«y r( fti stated ftbov?, h&djdegatjtjg the .whole msp^ctl& fo a 
tpecial member of Ae4$artmei$^ 

m**. h “ “ mtuh jncreased tfiathe has requited an fts^mfe as 
te amount ^b^ipsppi^g^that ha .can do has 11 " 
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should be no mo^ difficult* in such; a* system to pass from the high s > 
Befall ^^nhiverAty ^^ from onegmde to another, file dehorn- • ,? 
inational or, endowed college was largely Overshadowed by the State 
university and compelled to accept its lead in this respect n; •» 

In the East the situation was entirely different. The denomina- 
tional and endowed colleges and universities had the field almost 
entirely to themselves. They had no such power over the public ; 
schools, or over the distinctly preparatory schools* as the State univer- j 
eities of the West had over the secondary schools of that Region. The i '■ 
theory in th& East was that the college set the standard of admission 
and wa$ chiefly concerned as to the best method of enforcing it It 
was believed^that the high-school teacher,. who had Itnown the pupil 
for three Or four years, was better able to say whether or not the 
standard of the college had been met than the examiner, who had Only 
the written work of a few hours to depend iipon. In practice, here a£ 
elsewhere, some institutions seemed to be swayed too much by a desire 
for increased number, but this was by no means generally true. 

Notwithstanding the difference in the point of view, the certificate 
system appeared in New England as early as 1874 and has now 
spread over practically the whole of New England and the Middle 
States. Only three institutions in New England — Harvard, Bad- 
cliffe, and Yale — admit only by examination. All the- others admit 
both bf examination and certificate. One, the Institute pi Tech- 
nology, of Boston, accepts certificates ifi Only such subjects as are ’M 
not regarded as preparatory for courses required after entering the. ^ 
institute. Amherst and Williams to accept '^certfflcato^ 'ki , 

French and German. The Rhode Island State College requires that 
the record of the applicant in the school at which he was prepared be 
submitted, and admits or rejects him on the basis of this Standing 
Some practically accept the certificate of any school, while others 
hftVe an approved list from which they receive certified pupils. 
There was no attempt atuniformity and in' most cases no syatoifljttiq 
scrutiny of the approved list Until the formation of the Kew 
Ian# Oblige entrance c#tificftfe ^ j 

The commission of colleges in New England mi adihissioul exami- 
nations, fttits anhual meeting in May, 1900, Voted : That a OdnMittoe 
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£«* l%n^niation be requested - t«p appoint, before #e. dose the 
' college year, delegates, one from each college, to meet at such time 
** s "®e arranged for by the executive committee of this commis- 

sion, and to fonn a definite plan for the organization and work of the 
board herein jpirdvided for.. 

U response to this bequest delegates from nine New England 
colleges met on the 31st of January, 1902, and voted to recommend to 
the colleges the establis hm e n t of a board, composed of one member 
from each college, for the purpose of receiving, examining, and acting 
upon all Applications of schools that ask for the privilege of cer- 
tiScafiom They also adopted -certain general provisions 1 under 
•' which the board should be organized. One of these provided that the 
absent of seven colleges should be necessary for the establishment of 
the board. 

On May 16, 1902, eight colleges having assented to the general pro- 
, v visions, their,, delegates met and organized the board. Since then five 
more colleges have been admitted. The board limits its jurisdiction 
to schools located id New England, and the colleges agreed not to 
accept the certificate of tlie principal of any school in New England 
not approved by the board. The first list of schools was adopted - 
October 22, 1903, others were added" May 20, 1904, and the first com- 
plete list Was used by the colleges for the class entering in 19Q4. 

• la preparing the list of approved schools, the board, considers: 
Fifot, whether the school ip respect to the number and training of 
its teachers, its curriculum, and its equipment, is able to prepare prop- 
erly a student for admission to some course leading to a degree in 
some ode of the colleges represented on the board ; secondly, whether 
the certificate of the school can be depended upon. In the opinion 
of the board, the second question is the more important If the stu-* 
dents certified by the school successfully pass the work' of the first 
term is college, the board retains the school on the approved list 
Thd bpgpd desires to encourage individuality on the part of the school 
emphasizes iesnlts rather than methods. For this reason, T$hen 
a schodj, applies for the first time, the - board will not consider the 
v application until at least two have entered on examination within 
three years some one or more of the colleges belonging to the board, 
if accepted, the /school is first placed, on a trial list for one year, so 
thfl toaril may be judgq the school considers a 

proper preparation for college. If satisfactory, the school will then 
be feDbroroH ffW fl. Kf tliMA ' iinamo. /fW . 
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three years, a warning notice will be sent^o it on receipt of w? mi* 
bad report, and if the work is not- improved during the nex t yeaf the 
school is dropped. Even though the reports received fronr&U thfe coh 
leges except one ere .good, if the school continues to send unsatisfac- 
tory pupils to that one, it will be dropped. Also, if the reports are 
poor in Only one subject and no improvement is shown, the school is 
dropped. The board brakes some allowance for the fact that a boy 
may go to pieces under new and strange, surroundings, but it believes 
that this should be the exception and not the ride. 

For the year 1909-10 there were on the approved list of the New 
England board 286 schools, and on the trial list 34 schools, o£ 320 
schools from which pupils could be received on certificate. Thcfe 
were distributed among the States as follows : Maine, 64 ; New Hamp- 
shire, 83 ; Vermont, 25; Massachusetts, 156; Rhode Island, 17; Con- 
necticut, 33. 

I® the .Middle Sthtes conditions aye now about as they* were in New 
England before the formation of the board. Three colleges—Prkice- 
ton, Columbia, and Bryn Mawr — receive only by examination. Th® 
others accept certificates. 1 Efforts have been made within the last 
two years to establish a college entrance certificate board of the Mid- 
dle States aufl Maryland, with functions similar to those of the cor- 
responding New England- board. 'So far the attempt has been 
unsuccessful. 

RESULTS. 

In the part of the country wept of the Middle Sta teg-general satis- ^ 
faction with the certificate system seems to prevail., Sopie connected ' 
with the endowed institutions complain that they have little influ- 
ence over the secondary school® and are compelled to accept certifi- 
cates of schools approved by the State universities, Whether they 
wish to or not. Some teachers in the State institutions also com- 
plain of the results'. One of them says, “ I am continually fighting 
the faculty, l ocal lyinwliJliA Stato boeyd f or jk higher' standard in 
mathernati^^clmn ics, antk^hysics. But as the State board con- ‘ 
trols secondary and State jnstituiLons, we are required- to take what 
, is sent.” Another correspondent, a teacher in an endowed college ;0t 
with a preparatory department, says, ‘VC^dych.schools ai^iop weak . 

•to. dictate terms, ahd we have pro4Sciily no influence ifr sh^pinff ^ !, 
lagh-8chp<g courses. Th® Sfete superintendent :«md S^toWv^ty'-- 

t ir*' A rni I— iw nMnA^afAV- — JfitSniSii.’i’ii. 3 


* 


1 




Thew ^exceptional reports. MoskSf those reportinhf sefem Satis- 
* .fled With present, resultf, Probably 80 pr 90 per '■ ’ a^bnll^QdL'.. 

6n toMjfidfte throughout this part if the^tintry; ... " --.MfSfcia 
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V?’ ^certificate, that comparisons of relative efficiency can not be well 
made, however, a careful examination Covering a period of ten 
years, from 1^4 to 1894* during which time the' average number 
admitted by Certificate was equal to the number admitted by exami- 
nation, has shown: (a) That those who were admitted upon exami- 
nation, without condition, did better work in their freshman year 
than those admitted on <^rtificate. ( b ) That those admitted on 
examination with one condition did better work than those admitted 
on certificate. ( o ) That those admitted on examination and having 
twd conditions did not do such good work as those admitted on 
certificate (rf). That the few who were admitted with three con- 
ditions did very little satisfactory work. v 

A member of the faculty reports that he was opposed to tfa^ plan 
at the time.it was adopted. He foresaw the evils more clearly than 
the benefits. After 25 years of experience with accrediting he is 
ready do say that the benefits outweigh the disadvantages. 

As far as reports have been received by the^ committee, most col- 
lege men in New England and the Middle States, outside of the 
institutions which admit only by examination, are fairly well satis- 
fied with the results obtained by the certificate system. This is 
especially true of those connected with colleges- forming the New 
England board. The secondary school principals are divided. 
Many object to the responsibility which they claim has been thrust 
upon them. " 

The only stallpt \*$ available concerning tfo& results ^obtained from 
the certificate system in New England are those published in the 
annual report, of the New England College Entrance Certificate 
Board. From these, it is seen that the per cent of unsatisfactory 
pupils has greatly decreased in the principal subjects offered for 
admission since the establishment of the board. This is shown in 
six subjects by the following table taken from the seventh annual 
Report: 

Students received on certificate. 
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i nation. 


f Number admitted L 

' Number wbo failed during first term ...... 

Per cent of tboee admitted wbo failed 

Latin: 

Number admitted 

Number who failed during flm term 

Per oent offehoae admitted wbo failed 

Greek: 

Number admitted 

• • Number who failed during first term 

Per cent of those admltledPwbo failed 
French: 

Number admitted 

Number who failed during first term 

Per cent of those admitted who failed 

German: 

Number admitted 

Number who failed during first term 

' Per cent of those admitted who failed 

Mathematics: 

Number admitted.. 


Number who failed during first term 
Per cent of those admitted wbo failed. 


803 
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8.0 

200 

11 

4.2 


.1* 

2.3 

<320 

84 

10.4 

174 

8.1 

<30 

84 

19.3 


Reoeived 
on certifi- 
cate. 


This table also shows that .the pet cent of failures among: students 
.in mathematics greatly exceeds that in each of the Other Subjects 
for every year reported. The same difference Appears among those 
entering by examination It is not, therefore, connected with the 
certificate system. 

The following table made up from the same report compares the 
results for 1908-0 obtained from the certificate with those obtained 
by examination : 


1,101 

88 

7.1 

900 

*S 

8.4 

275 

- 4 

1.5 

m 

39 

4.6 

621 

© 

6.3 

1,104 

080 

12.8 


In every subject except German the results a^e in favor of admis- 
sion by certificate. In 1907-8 the per cents in German Were 10.1 on 
examination and 7.9 by certificate. In either method the. mathe- 
matical subjects fare the worst. In comparing the two systems, it 
should be borne injnind that in these colleges the large majority of 
the best students are admitted on certificate and for the most part 
only those who are unable to obtain certificates present themselves 
for an examination. 

Some friends of the certificate system have been disappointed .by 
one result of the administration of the system by the New JEngland 
board. They hoped to be pble to obtain the benefit of the individual 
judgment of the principals in the case of men who, Under t^e exami- 
nation System, might fail fo pass the sfet examinations, but wh$ might, 
i be Abje hp college work successfuliy, jn tj^they hav^^h 

grievp^ly d(s3kpppinted. ^ pmcipaia aim^iftwiaWy establish 
a standing which entitles toj* ^rtificaf* If tine pum* 

ber reported as totting ^fter entering brings^ Warning from 

th^buard, the principal pimply raiafcs Ifte per cei^t required the 
. |ertW<?a^. Tb* ha8 $h^fpr§ become a prize for goed 

. sSholarshiD. Which entitles the success tol^rifes to exemntihii from /vd 
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1<|* e*fcemiositioD8. The effect of this is that an ’increasing number 
of doubtful men appear at the examination and the examiner re- 
ceives no jaM from the principal In determining whether or not to 
jjp? * . admit theta * ' j 

The figures are as follows: 
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1904-4 

980 

829 

1,068 

22.4 

1906-0.. V. 

896 

urn 

1,644 

23.8 

Uttn: 





190M 

164 

711 

88ff 

90.6 

1906-0 

969 

960 

1,210 

2L2 

Greek: 
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71 

800 

% m 

18.6 
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W04-S 

146 

600 

746 

20.8 

1906-0 

826 

648 

1,172 

27.6 

©tffntnan: 





1904-6... ..... 

70 

870 

- 440 

14.9 

1006^9 

174 

621 

f 794 

21.9 

^jfchematioK 





iv 1004-4., 

287 

810 

1,038 

22.4 

& 

— : 

448 

* 1,104 

1,440 

28.8 


Of the two methods of administering the certificate system as 
practiced in the East and in the West f each appears to be best adapted 
to the region where it is used. JJach has been of great benefit to 
the secondary school. In the East, the board has been of great bene- 
fit in raiding the standards, since the school boards seem anxious that 
their schools shall have the certificate privilege. The curricula are 
therefore broadened and greater care is taken to obtain competent 
teachers. \ 




Subcommittee 6. state and lqcal examinations of 

TEACHERS. / 

AJthonfeh the circulars sent oiit t6 the different States brought in 
a grfeai* deal bf 'teferfefctidn |iert filing, t6 teachers 9 certificated and 
examin ation^ this information is, so mfch of it, indefinite that it is 
^i^mto ^ it£ autJafica ftra, . . . / _ . ” • • p ^ 

Almost all States hold examinatidhs i<Jr teachers, either through 
the State departments or tBfough'thi atofeditetl ubraals tf the States. | 
The ferity of the States recognise ^llegd or’ unifaersUy diplomas, 
from other States when, t^t apfilicwits present proper credenoils of 
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experience Many of the States issue temporary certificates on these 
recommendations. In some States a certain amount Of professional 
work and experience is rewarded by a permanent certificate. Some of 
these certificates are for life or during good behavior, wMle dthCrs 
are permanent only while the teacher retains the position for which 
the certificate wfe$ granted. 

The examining board varies. For State certificates, this, board is 
usually appointed by the State superintendent of public instruction, 
and it has. the privilege of appointing apistant examiners* The H 
odtmty superintendents or local commissioners are responsible for the 
grading. 

In Massachusetts the certificates are all local. The State depart- 
ment has nothing to do with the examinations. 

In Connecticut a State examination may be held in any town upon 
the request of the town- school officers. The manuscripts are ex- 
amined and the Certificates issued by the State department. * t 

In the State of New York the elementary certificates are issued' 
by local school commissioners. The secondary certificates are issued' 
by city superintendents and the higher grades by the State con^ 
missidner of education. 

IoWa and a number of the other States have a system of examina- 
tions very similar to that of Indiana. Questions made by the State 
board of education are sent to the county superintendents who hold 
examinations in the counties. The examination manuscripts are sent 
sealed to the State department where they are passed upon by & board ' 
of examiners The certificates issued by the State department are 
valid in any part of the State. In Colorado the superintendent of 
public instruction, who by the way is a woman, makes all the exam- 
ination questions unassisted. 

Three-fourths of the States issue first, second, third, and fourth^ 
grade certificates. Added to these often are temporary or trial, 
professional, and life certificates. 

In Maine the rank of certificates is determined by examination 
grades. Usually scholastic and professional attainments are deter- 
mining factors. • 

The first grad© certificates in the various States range from five to 
tejDt years; the second? three to five years^ the third, one to the 
fourth is usually a trial or one-term certificate. Few States advance 
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Excffepti<ma from examination are based more op scholastic and 
ptofeerional atUtnnMkta thanxm teaching experience. ^Neajrifc .every* , 1 
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after the expert* 

eupe test, admits these teachers to the exemption privileges of its own 
graduates. 

Pennsylvania exempts college graduates with three years’ experi- 
ence. New Jersey exempts graduates of State normal schools after 
they have finished a certain amount of postgraduate work. 

Wisconsin exempts graduates of its State institutions; Utah, col- 
lege graduates with two years’ experience; Montana, college or 
normal graduates with from two to five years’ successful experience 
ate generally granted certificates, without examination, good for six 
years. 

Thp school law of Arkansas forbids the issuance of certificates 
or licenses to teach based upon licenses or diplomas from other States. 
s In North Dakota graduates from reputable colleges and normal 
.schools receive certificates without examination, and teachers who are 
hot graduates, but who hold first or second grade county certificates, 
lhay have these same certificates renewed in Case they do the work 
prescribed by the teachers’ rending circle board for a period of two 
years successfully,' or if they attend summer schools. 

* Wyoming has no uniform examinations for elementary or second- * 
ary schools. The local boards apply any* requirement they may 
decide upon. 

In the largest cities of the different States then* is a great variety 
of standards, but few city boards accept State certificates. The 
city superintendent, assisted by several appointed assistants, consti- 
tute an examining board. In Boston promotional examinations are 
held twice, per-year-aad-a^teacher who- fails to pass these tests twice 
consecutively loses her position. These examinations consist of three 
parts: (1) Success' in school during the previous* year; (2) profes- • 
sional study ; (3) academic study in some one line. 

, f rThe superintendent of the Grand Rapids, Mich., schools, saysj “ I 
find I can secure graduates of normal schools for vacancies in our 
schools, and consequently the examination of teachers wbp are not 
eligible has become almost unknown.” J 

New York City and Chicago demand a great deal in -ducationnl 
fitness . from their teachers and hold city examinations regardless of 
State certificates. 

A iSmal^per cent pf the States report that examinations in algebra 
and plane geometry are required of applicants for felementary op 
p»de .bwtiftcates. At least three-fourth* jo| the ;Stette >fi3Vities 
. require applicants for high school certificates to pass-in algebra^ plane 
* and soJifiL geom^iy, rqgftrdlees of whether, or not .mathematics is 
' 7 the subject In be taugh« Texas, CalifoMjja, KansaB, and Missouri* - 

Few .States advance teachers’ license gimmes without, additional 
‘ work. , « 
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Subcommittee 7 . examinations of actuaries. I 

" ' ‘ ’ . • •- - *'■, J 

Up to the present time the only organization that has conducted 
examinations for actuaries in the United States is the Actuarial 
Society of America, This society, as its name implies, does not con- 
fineite activities to the United States. A large and influential per- 
centage of its membership is in Canada, where, too, it holds ex&minM* 
dons. The Institute of Actuaries of Great Britain also conducts 
examinations in Canada, but they no doubt will be considered in the 
report from England. ; 

The Actuarial Society of America was founded in 1889, but prior 
to 1897 did not require the passing of examinations for admission.' 
It limited its membership to those in high actuarial positions and 
who were known to have thorough qualifications. Since 18t>7 admis- 
sion without examination has not been absolutely abolished, but 
restrictions have been so thrown about such admission tha^t up to the 
present only a few distinguished foreigners and a bare half dozen 
actuaries from this continent have been so admitted. All of the 
half dozen of this continent are men who had attained a standing in 
the actuarial world before the examination system was established 
and were in responsible positions at the time of admission. U 
In a certain sense tlie examinations of the Actuarial Society may 
bev£ompnred with those for admission to the bar, in th^ fact that fcKe 
passing of them stamps the man as technically qualified to be a mem- 
ber of the profession* In another sense they are entirely different 
in that legally the examination of the Actuarial Society has noelfect, 
since a person, whethervhe be a member of the society or a dry-goods 
clerk, has the legal right to call himself an actuary. The Actuarial 
Society is not even incorporated. 

It might also be added that the passing of the actuarial examina- 
tions is riot sufficient tojtnake $ fully qualified actuary any more than 
the passing of the bar examinations makes a lawyer fully qualified, 
la each case practice! experience is absolutely necessary. * * 

The examinations of the Actuarial Society are four in flumber and 
are divided into two sets of two examinations each. The first two 
examinations admit to associatesfiip in the society. This is. not mem- 
bership, nor even qualified membership, but entitles' persons* to the 
right tb attend the meetings *md is both in and out of 

lh a society) as sowing thorough ^lificatfon & certain Of thftfun* 
damantals offcdtuw^ science arjd as ,indi«atuig tJic y Hunger inen 
who will ultimately paskithe examinations and ,bq entitled to the fd! ' 
privilege of tlie society. » V ’'/ ” -l,. ■pi*.,' 4 / .*■ 

^©remaining two of the examinations may be taken by those 
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t>F EXAMINATIONS* 
For ^roHnent as Associate* 
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Section A- ..v 


m. * of th*B 0 d^, irtrich 

'£' ' i ' , Fur fflfeurad 

!?JlfoV' r > .*•* ' •*>}>»?*. v * ■ “ - 

‘ t “ t ‘ ' o. Permutations &4 Cobi&lhntiona. 

v r a., Binominal theorem. ‘ 
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PP'i of logarithms; 

i K M«!P«Ws o? theory of probabilities. 

- 4 Klementasy plane geometry. 
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J li Btemantb tft Ote calealne bf finite differ encea 
V ; ’; 2. Menj&ata of aMbirstotlal and fltot^gral calculua 

i .' 7 . ./ ft ®^ ^?lp41pli?a of Rouble ojtry bookkeeping. 

p£r V*N^“ b< " wm!1 Intpe* n4d a«j*tiltles certain. 

-'ssfe 

■fee; 

#§ V ‘ ^ ' a * #l>llcitlon of the theory of probabilities to life contingencies. 

. ' ft 3PJfafory of a tool ties and assurances. Inducing the theory and nee of 
•Sk . . t^A#di> OOWtUtItatIpn table; ap(t ■the copipptatlon. of premiums 

. ; ft UK) nee of life tablee. (Including application to population statistics) 

, ' the construction of monetary tables based! thereon. 

4 The ouUlnes of the hlstoj& of life Insurance. 
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1. ®be assessment ot expenses &nd the distribution of suspltp. 

2, Life Insurance bookkeeping, office .practice, preparation of schedule 
statements, and reports. 

8. The Investments of life Insurance companies. 

4. The principles of banking and finance. 

5. laws of the United States and Canada relating to life insurance. 

0. Calculation of premiums for and valuation of pension funds. 

7. Method of compiling and graduating sickness, accident, and 'disability 

statistics; construction of premiums therefrom. 

It should be -stated that while the scope and the difficulty of the 
examinations have been rapidly increasing, the wording of the sylla- 
bus has been but little changed except in the addition of a few subjects 
and the rearrangement of subjects as between the different examina- 
tions, In reading the syllabus it should be borne in mind that a broad 
interpretation is given to the topics, and especially that in the exami- 
nation for admission to -fellowship practically any question which 
is properly an actuarial question and which does not distinctly belong 
to the examination for the associates is admissible. 

The foundation for actuarial education rests^as is generally recog- 
nized, upon the subject of mathematics and especially upon the theory 
of probabilities- Mathematics, however, is only the foundation, and 
even a thorough knowledge of the mathematics of actuarial science 
falls far short of making a- competent actuary. Am inspection of tbs 
topics of the examination for fellowship shows how lapge a part of 
the preparation lies entirely outside of the field of mathematics apd' 
how important are such subjects as law, finance, investments, and 
accounting. In certain phases of each of these subjects, particularly 
law and accounting, .actuarial knowledge is necessary to make one 
competent to advise bis company, Bince questions arise 'yhich can not 
be properly understood or dealt with without such a knowledge of the 
foundations of life insurance as the actuary alone has. Thus, to a 
certain extent, the actuary must be a lawyer, a financier, an account- 
ant, and a 1st), last, byt net necessarily least, a man with a nrovetical 
knowledge of affairs. ' * 

It is natui®l to compare the examinations of the Actuarial Society 
with those of the Institute of Actuaries, which is the older society and 
has always maintained the highest' stapdafd. A few years ago those 
fif the Actuarial Society .jvere much easier than those of the ins^tnte. 

. piey lave, ho#eyer,..gra<lnatly b^ae ^jA difficult, rattt'tftdiif & 
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. ^ .. r r . of the'^oclfety were 

edsi# tkan those of the institute is that in England the coaching sys- 
tem of preparation vfotfc first-class mstrnction and directions for 
irfeffidtog and studying was available to candidates, whereas, in, this 
country until quite recently, there has been no instruction or guidance 
available' for the majority of those coming up for the examinations 
except as they could get it from their superior offers in the com- 
panies by which they were employed, v and there were not even satis- 
factory books to help in the preparation. In more recent years the 
situation has been much better, both in regard to coachipg, if desired, 
and in regard to books and papers. While the Textbook of the Insti- 
tute of Actuaries has been for years the standard work and covers a 
large part of the theoretical work which the student should know, it 
is written in difficult style, and its chapters and subjects are arranged 
in logical order rather than to the order to assis^the student. Con- 
sequently , it !s not a book fof beginners. Ah^^ive or six years ago 
there appeared a well-written elementary textbook (Moiris Primer) 
covering the foundations and being an introduction to most of the 
subjects taken up in the Textbook. This bridged the way over many 
of the difficulties for the beginner. There have also appeared in 
England certain books which gave great help to the student in the 
more advanced work, covering some of the parts which he hpd here- 
tofore to dig out of actuarial papers as beat he could, and them have 
also appeared in the Journal of the Institute of Actuaries and in the 
Transactions of the Actuarial Society various papers of a character 
to be of great Assistance. 

In regard to the practical subjects fdr the fellowship examinations . 
the situation has not changed much to the advantage of the student^ 
but the demands of the society have nevertheless been made greater, 
requiring a higher grade of knowledge in these subjects recently than- 
to former years, ' 

Wetocltide below a partial list of works on actuarial subjects now 

KfeS: ]p*tofc Works on ..JitWj finance, acfcountiji^ and 

‘ other subjects, With, which actuaries must he familiar, are omitted 
ir4m the list, as they do not, have reference to the -mathematics of 
tosurahcs, V. i 

v i Books wtbc mcAt Actv/mALscif^cn.^' v < 
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Actuarial Science, Graduated Exercises, AcklandandHaidy. O. i fl. Lay to b 
London. . *'''■* , 

MuthematiBch-technleche Kapltel aur Lebensversicberung, C. Landry. Gustav 
FischcSr, Jena. , - 

Die Lehre von der Mortalltkt Und Mbrbilitkt, Westergaard. Gustav Fischer. 
Jena. . . 

Die Mathematlschen Rechnungen bel Lebena- und Hentenverslcherungen, A. 
Zlllmer. 

ThCorle des assurances sur la vie. H. Poterln du Motel. L. Wamler et Du lac 
Paris. , * ' 

Thtorle et pratlaue des assurances sur la vie, Hi Laurent 
Actuarial Theory. Robertson & Ross. Spectator Company, New York. 

Theory of the Construction of the Tables of Mortality, G. F. Hardy. 0. A EL ' 
Layton, London. ; 

Annuities and Reversionary Payments, 2 vols., Jones. Baldwin, London. 

Annuities, Treatise on, with Tables. Davies. C. A E. Lflytbn, London. 

Theory of Finance, G. King. C. A E. Layton, London. 

, Journal of the Institute of Actuaries, voL 1-42. . . ; . .. 

Transactions of the Actuarial Society of Edinburgh. v ; ^ 

Transactions of the Faculty of Actuaries. .,'. Va . ' .. — : . ■ 

Transactions of the ictuarlai Society of Aiher-ica. 

Proceedings of Ihe. international Congress of Actuaries. (Separate sets for \ 
each of the. six congresses.) " 1 ' v ' * 

Encyclopedia der inatbenmtWhen Wissepschaften ; Article Lebensversiebe-' 
rungs ;: 'Ma^mstlk*,- 'G,- Bohlmann.' . "" 

British Offices Life Tables ; Account ot the Principles and Methods adopted, in 
the compnat |on of the dflita.^the Graduation of the Experience, hud the Con- 
struction of the Deduced Tables C. A E. Layton, London. 

Bulletin de l’Assoclatlon des Actualres Beiges.. ’ .. ' . . t , ’ 

Bulletin T rimes t riel de rinstl tilt des Actual res Franca Is. ‘ ...-.v 

SPECIMEN EXAMINATION QUESTIONS. 

Below are giver* a number of typicalproblems .for each of the 
four examinations. These are all taken from the examination ques- 
tions of years^ subsequent to 1906, os these later years ^ive the bed; 
representations of the. examinations as they now ate. There are : 
also attached 4p ihis report copies of the last three pamphlets giv4n^' : | 
in full the examinatiohs ^ Society for 1907, 1908, and ■ 

1909, and certain other information with regard to the society, in- 
cluding lists of fallows and associates. .. ...... ;; • /;; 
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*- A,(o) Fiv^ men to«s '* coin in order until one wipe by toesing head* 

What Is the probability that neither the second or third man 

will eventually win? 

(6) A coin Is drawn at random from a purse known to contain either 
sliver or gold coins, nine In all, and proves to be a silver one. 
What Is the probability that at least seven of the coins were 
silver before the drawing took place? 

4^ (a) There are two sets of counters, each set numbered from 1 to 8, 

inclusive. In how many ways can four counters be chosen so 

that none of them will be duplicates? 

• . (b) In how many different ways may 20 recruits be drafted Into five 

regiments, four to each; and hi how many different ways may 
V 1B oranges be divided into 8 equal groups? 

Part II. 

1. (a) Show that the mth difference of an Integral function of n of the 
rth degree Is an Integral function of the (r— *wi)th degree if 
m<r, a constant If wi=i\ zero, if m>r. 

(6) Having given the foliowlug bet premiums, find by Interpolation the 
net premium for a 81-year endowment at age 84. 


Age. 

Endowment— 

25 years, 

* 

30 years. 

36 years. 


82.876 

£2,807 

83.406 

26.748 
27.827 
28. 130 

23.118 
23. tW 
24.127 
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2. A loan of $100,000 beurlng Interest nt 5 i>er cent Is to have the principal 
repayable as follows: 

$1,Q00 at the end of 5 years, 

1,250 at the end of 0 years. . 

1,600 at the cud of 7 years, etc. 

What price njust be paid for the loan so that the purchaser may realize 
8 per cent on his investment? 

Given V*=.7473 V®— .2330 at 8 per cent, 

0. A loan of $15,000 is to be repaid by monthly payments of $100, which 
include Interest oh principal outstanding at the rate of 0 per cent per 
annum compounded monthly. How many monthly payments would 
be made? * 2 * 4 

(Siven log 2=.3010800 x' ^ 8 =*.4771218 ; log 07-1.8200748. 

4,' A company starts btislnefis October 1 tpltb $150,000 capital stock, paid 
in |J0p,5Qp ia Immediately invested in ^ per cent bonds .(Interest 

interest tot lb 

■ 1 jC9m^y-'#|pc«s. $^000 4h atjib# • 

v^remiuftia, pa# 'm^tor. co^l^ons ahd toil 

^ " no dentT mtotf 'On . UabUlflc* 
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Smi an B. 

Part I: ■ ■" :; ; .. : *\ ■ :■■ 

1. Derive tile formula for the net annual premium., for a continuous .In?' 

stallment endowment which provides that at maturity (at end of &- 
dowment period. of by death) fi per cent of the face shall be paid 
each year for 20 years and. that these payments shall continue as long 
beyond the 20 years, certain as either the assured or the beneficiary 
survive. 

2. Prove that 

(а) n Vx : + n i m-n](Pjr r + n : m-ti| — P xml) 

(б) n : m V x“rt. V » -f A V x : m| — n V x) , 

/ x -> JP3?> Par :m j/ <f\ " / 

(e) * P* :in) Px :mi+d (l+pi) 

aftd fire a verbal Interpretation of any one. , ■ - * 

Part II: 

1. (o) Bxplaln select and ultimate reserves. - 

(&) Compare the select and ultimate method with, preliminary term. , 

(c) How .can the present value/ of expected niortallt^; saving be easily 

; obtitlned from select and ultimate tables? . ' 

What Is the formula for a forborne temporary annuity? Name one 
. or two important uses of forborne annuities. - 

2. Deecrlbe^hrlelly the origin and i*ecullnr features of the.fol lowl ng ' mor- 

tality tables, and state for what puriwses, If auy, each has heeit or may 
be used: ^ 

to) Farr's healthy districts. ^ > ! / 

(6) 80 American offices. ■ ” ' ^ 

' O*. ■ . & • ■ • . " v V 
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(c) 

(d) McCUntock’a, 


Part I. Fellow. 


1. (a) What methods were adopted In the construction of the British offices 
life tables* 1803, for the elimination of duplicate lives, In the ehse of. 
aggregate and select tables, respectively? 

,(&) Among a body of lives selected five years ago. how twtld you determine 
theoretically how many damaged lives would be Included apjong'tho 
^survivors? ^Discuss whether this calculation could be used reliably 
V. for any practical purpose. . 

i. '(o) Wh^ ls lt necessiiry tp graduate mortallty tables? - 

(6) What are the testS;of a good graduation? 

(c) Outline briefly" the methods adopted In the graduation of the 0*^0* (•)» 

and 0[M] fables. *3 * . t $ - ■ . * A ' f i 

3. (a) Stdte four different methods of valuing for t|n nnnuabyeptfrt the uiar* - 
ketnble securltles of nu -insurance company-* . ’ ! 

</>.< ( b ) ; Which would; yob choose*, and . why ? ( Be ex pi let t in showl ng wliy. 

, ; v |d^q$-. : ^ois..cho(^'l8 jtiii pfopor onftv)./ '■ >- / ■ .'4 v- ^ 
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(ty Specif how yon would treat the following cases In granting policies: 

(1) Army officer* age 80; age 60. - 

(2) Bartender* age 30. 

^8) Bookkeeper* age 80. Mother died at age 26 of consumption ; 
father alive at age 66; no brothers or sisters; '20 per cent 
underweight 

(4) Application for large amount (company's limit) on capitalist* 
/ age 00; 26 per cent overweight. Mother died age 30, consump- 

♦ y tlon; father died age 00* Bright'* disease. 

Part II. 

1. (o) Explain fully how you would assess expenses for the purpose of distri- 

bution of surplus; 

(1) As between new and renewal business. 

(2) As between life uud endowment policies. 

(6) In distributing profits from mortality would you distinguish between 
various plans of assurance? 

(c) On what basis would you allot to participating policy holders profits 
derived from nonparticipating Insurance and annuity business? 

In each case state your reasons fully. 

2. (o) Describe clearly and briefly the economic functions of a stock exchange 
(6) Describe the workings of a cleariug houses Does a clearing house 

effect any important economic saving* or is it merely a convenience 
to the members and a means of saving clerk hire and wages of mes- 
sengers? ^ 

(o) Give a satisfactory reason that a more or less serious crisis should occur 
about every 10 years. 

8. State in tabular form and without discussion the most Important advantages 
and disadvantages of each of the following classes of securities as 
an Investment for life companies* supposing no legal limitations to 
investments. Indicate which you would reject entirely and which 
yon consider doubtful f % 



tl) City mortgages. 

(2) Suburban mortgages. 

(3) JFarrn mortgages. 

(4) Railroad stocks. 

(6) Railroad bonds. % 


• s * , 
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(8) City gas stocks. 

(TO Telephone stocks nnd bonds. 

(8) Street-railway s^ks and bonds. 

(9) Intertirbaii electric - r a 1 1 ro a d 

bonds. 


4. (fl) State fully the provisions of the New York law as to limitation of ex- 
penses, Do these provisions apply in all respects to ev^ry life (insur- 
ant, compnny doing btlsinesp In New York State? If not, to Vha; 
case^ and In what respects do they "hot appijr? What amendments to* 
this section of the Newark law would you propose, and why? 

(b) In wjbat respects dpes theTVlsconsIn law differ from that of New Jork 
In regard to limitation of expenses? * 
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Actuarial science, list of books, 66^, , , . .. , 

Actuarial society,, of America, 63;;slwimenexamination questions, 67-7&avIlibttt H 
of examinations, 64 - 65 * ,.../ r --y ■ ‘ . ' : ;|f 

Actoariee, ekamiuatlon8,;63-«0/ - * y : •’ ' . .. 

Algebra, examinatio^;.32, 84-35, 38-30, 43, 44-47; apedmehAza^riation pg^V 1 '^ 
23-26; study, 16-20. ' . . /* *f$. 

Amherst college, and collegeen trance board, 32; mathematics, entrance require-. ‘ ' ■ 

manta, 16. " / y' y' 

Arithmetic, examinations, 43-44. 

Arkansas, teachers’ certificates, 62. 

Boston, promotional examinations, 62. . 

Boston university, and college entrance board, 82. 

Bowdoin college, and college entrance board, 32; mathematics, entrance require- 
ments/14. ' . . . 

Brown college, and college entrance board, 32. •* 

Butler, If. M., on collie entrance board examinations, 31. 

California, University of, establishment of certificate system, 54. 

Carnegie foundation for the advancement of teaching, 7; and college entrance 
bgard, 23. / . . 

Certificates, high school, and entrance to college, 66-60; teachers, 66-62. jf 
See also under names of States. 

Collie admission examinations. See College entrance examinations. 

College .entrance boaiti, atUtude of preparatory schools, 32; attitude of the colleges, 

32-33; benefit td secondary schools, 9; cooperative efforts, 9; examination papers' 

29-30; examinere, 28; finances, S3; history, 28; method of Wing and grading 
papers, 31-32; plan of preparing papers, 36-31; specimen examination questions. 

* 84-39; statistics, 33-34. # - ■ 

College entrance examinations, 7-8; argument for retention, 17-19; mathematics, 

14-16; recommendations as to improvements, 19-21 ; specimen papers, 22-27* 

* papers, 21-27. ' 0 9 

* * a ^ so under names of colleges and universities. • 

Colleges, entrance to, by certification, 66-60. 

Colleges and universities, entrance by State examinations, 40-50 ; entrance exami- 
nations, 7-8 ; system of entrance by school certificates, 16. 

Colorado, teachers’ certificates, 61.*" *,■ 

Columbia university, mathematics, -entrance requirements, 15-16. 

Connecticut, teachers’ certificates, 01. • 

Oorpell university, mathematics, entrance requirements, 15.- 
1 Dartmouth collie, and college entrance board, 32. ■ 


Elementary Bclioola, ina^einatica, tia^ of promotion, 10-14; Written 
. * ‘ 12-14. ■. ; t ;• ,V ■ ,«! 

; mthem State eAn^dn' ^,^4 dtiM 
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“Graduation, requirements, secondary schools, 8. 

•H^rva^dl university, and college entrance board, 33; mathematics, entrance require* 
meats, 14-18; specimen examination papers, mathematics, 22 T 24. 

High schools, entrance to college by certification, 60-fid; New York State, examine 
tions, 8. v 

Iowa, teachera* certificates, 61. 

JUjgasifhme, specimen exammatiD&£aper, 23. 

Maine, teachers* certificates, 61. 

Massachusetts, teachers* certificates, 61. * / 

Massachusetts institute of technology, and college entrance board, 33; nmthematirat, 
entrance requirements, 16. 

Michigan, University of, admission of students on certificate, 63. 

Montana, teachers* certificates, 62. 

New Jersey, teachers* certificates, 62. 

New York (State), admission to public high schools, 8; education department, exami- 
nations, 40-60; specimen examination questions, 43-60; teachers’ certificates, 61. 
New York, University of the State of, regents* examinations, 40-^3. 

North Carolina, University of, mathematics, entrance requirements, 14-15* 

North central association of colleges and secondary schools, 62. 

North Dakota, teachers* certificates, 62. - 

Oberlin college, mathematics, entrance requirements, 15. 

Pennsylvania, teachers* certificates, 62. 

Pennsylvania, University of, mathematics, entrance requirements, 14-16. 
Preparatory schools, entrance to college by certification, 50. 

Princeton university, mathematics, entrahce requirements, 14-16; specimen exami- 
nation papers, mathematics, 26-27. 

Promotional examinations, Boston, 62. 

Promotions, elemebt&ry'fcchools, mathematics, 10-14. 

Schbhl certificates, entrance to college by, 16. H 

Secondary schools, benefits derived frpm College entranoe examination board, 9; re- 
qulrements for graduation, 8. 

. See alto High schools. 

Sheffield scientific school, and college entrance board, 32; specimen examination 
papers, mathematics, 24-26. 

South Carolina, University of, mathematics, entrance requirements, 15. 

Teachers, certificates. Certificates, teachere. 

Teachers, State and local examinations, 60-62. 

Trigonometry, examinations, 39, 43, 49-50; specimen examination paper, 23, 27. 
United States military academy, mathematics, entrance requirements, 14. ' 
University of Maine, and cqllege entrance board, 32. 

Utah, teachers* certificates, 62. 

Vermont, University of, mathematics, entrance requirements, 14-15. 

Waterville, University of, mathematics, entrance requirements, 15. 

W^sleyen college &nd college entrance board, 32. 

Whltfiey, Prqfessor, on the problem of harmonising State inspection by numerous 
college, 58 j 
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